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THE  railroads  of  the  country, 
not  long  since,  asked  permis- 
sion of  the  Interstate  Com- 
merce Commission  to  raise 
freight  rates.  Upon  what 
was  the  appeal  predicated? 
Commissioner  Lane,  writing 
the  opinion  dismissing  the  petition  of  the 
common  carriers  west  of  Chicago : 

"The  primary  impression  of  the  Com- 
mission was  that  these  increased  rates 
were  impelled  by  the  'higher  cost  of  liv- 
ing' to  the  railroads ;  that  they  were 
merely  the  outgrowth  of  the  increased 
cost  of  supplies,  fuel,  and  labor;  but  no 
sooner  was  the  investigation  under  wa\- 
than  these  matters  were  entirely  subordi- 
nated." 

Why  was  the  higher-cost-of-living 
argument  abandoned  ?  A  plausible 
reason  would  appear  to  be  that  the  few 
men  who  control  the  many  railroads  did 
not  welcome  an  investigation  into  the 
cost  of  supplies  and,  fuel.  For  such  an 
inquiry  would  certainly  have  disclosed  a 
highly  centralized  joint  ownership,  both 
of  railroads  and  of  corporations  which 
batten  on  railroads,  so  astounding  in  its 
nature  as  to  cause  a  pusillanimous  public 
to  sit  up  in  its  Pullman  berth  and  take 
notice. 

Let  us  suppose  that  the  question  as 
to  the  higher  cost  of  betterments  and  op- 
eration had  not  been  "subordinated"  by 
the  railroads.  Let  us  imagine  that  the 
Interstate    Commerce    Commission    had 


gone  into  the  matter  thoroughly,  begin- 
ning with  the  concrete  used  in  the  con- 
struction of  the  road,  appraising  the  steel 
rails,  weighing  the  coal  in  the  locomo- 
tive's tender,  or,  where  electric  power  is 
used,  considering  the  purchase  of  gen- 
erators and  other  electrical  machinery 
and  equipment,  passing  through  the  ex- 
press car,  pausing  for  a  little  quiet  medi- 
tation in  the  Pullman,  and  perhaps  in- 
quiring about  the  telegraph  and  tele- 
phone wires  along  the  right  of  way. 
What  would  have  been  the  result? 

In  part  this  service  to  the  public  was 
performed  on  May  9  by  the  Alpha  Port- 
land Cement  Company,  which  charges 
that  the  Baltimore  and  Ohio  and  other 
railroads  have  discriminated  against  it  in 
the  matter  of  freight  rates  and  in  favor 
of  the  Universal  Portland  Cement  Com- 
pany of  Pittsburg — a  company  owned  by 
the  United  States  Steel  Corporation — 
and  that  the  steel  influence  is  responsible 
for  the  discrimination.  To  drive  home 
its  contention,  the  Alpha  company  placed 
before  the  Interstate  Commerce  Commis- 
sion a  chart  showing  the  total  capital- 
ization of  the  companies  and  corporations 
on  whose  boards  of  directors  the  steel 
trust  directors  and  J.  P.  Morgan  and  his 
partners  appear.  This  capitalization,  ac- 
cording to  the  chart,  amounts  to  $15,- 
857,629,339,  while  the  total  gross  earn- 
ings of  the  companies  aggregates  over 
four  and  a  half  billions ! 

Counsel   for   the   Alpha   company   ex- 
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plained  that  it  took  an  expert  statistician 
"a  long-  time  to  trace  the  steel  corpora- 
tion and  J.  P.  Morgan  and  Co.  inflnences 
in  the  many  other  companies,  but  that 
the  work  was  as  thorough  as  a  careful 
and  skilled  statistician  could  make  it." 
It  is  certainly  complete,  and  the  director- 
ships credited  to  these  many-sided  di- 
rectors are, — well,  it  is  all  like  a  jig-saw 
puzzle :  mix  up  the  multifarious  pieces 
and  one  has  a  corporate  conglomeration  ; 


tiently  fit  these  together.  Yes,  of  course, 
this  is  Alaska.  And  what  is  the  mean 
looking-  structure  which  covers  most  of 
the  territory?  We  note  three  ''gold" 
balls  suspended  over  the  doorway,  and 
penetrating  the  dark  interior  we  see,  rub- 
bing his  hands  and  smiling  benevolently, 
our  own  beloved  Mr.  Guggenheim. 

Within  the  limited  space  allotted,  only 
a  cursory  examination  is  possible  of  the 
ramifications  of  the  House  of   Morgan, 


Henry  C.  Frick. 

Leonor  F. 

A  director  of  tlic  United  States  SteeJ 

On 

Corporation  and  largest  stock- 

holder of  the  Pennsyl- 

vania Railroad. 

patien  t  ly 

fit  the  parts 
together  and  behold  this  simple  picture : 
There  is  a  map  of  the  United  States 
of  America,  with  its  railroads,  express 
companies,  telephone  and  telegraph  mo- 
nopoly, industrial  corporations  denomi- 
nated "the  trusts,"  banks,  trust  com- 
panies, and  insurance  companies,  all  in 
plain  sight,  and  astride  of  the  con- 
tinent, with  one  foot  reaching  from 
New  York  to  Washington,  and  the 
other  from  Seattle  to  San  Francisco,  is 
a  colossal  Apollo  of  Rhodes,  whose  face 
is  a  composite  of  J.  Pierpont  Morgan, 
Jacob  H.  Schifif  and  John  D.  Rockefeller, 
with  just  a  suggestion  of  the  late  Mr. 
Harriman  about  the  eyes  and  chin.  But 
there  are  a  few  pieces  left  over !   We  pa- 


LoREE,  President  of  the  Delaware  and  Hudson. 
e  of  the  representatives  of  the  Harriman  estate. 

Kuhn,  Loeb  and  Co.  (the  Harriman 
bankers),  and  Standard  Oil.  We  can't 
hope  to  "do"  the  land-of-the-free-and- 
the-home-of-the-brave  jig-saw  puzzle. 
We  can  only  make  a  beginning-,  leaving 
the  completion  of  the  task  to  the  stoical 
statistician. 

In  his  autobiographical  contribution  to 
Who's  Who  In  America,  Mr.  Morgan 
takes  us  into  his  confidence  and  tells  us 
that  he  "controls  over  fifty  thousand 
miles  of  railroad,"  together  with  "large 
American  and  British  ocean  transporta- 
tion lines."  Mr.  Morgan  is  a  director 
in  twenty-seven  railroads,  including  the 
New  York  Central  and  the  New  York, 
New  Haven  and  Hartford.  One  of  his 
nine  partners,  Charles  Steele,  who  is 
,  skilled  in  the  law,  gives  advice  and  coun- 
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sel  to  fifteen  railroads,  of  wliicli  arc  the 
Central  Railroad  of  New  Jersey  (part 
of  the  I),  and  O.),  Southern  Railway, 
Atchison,  To])eka  and  Santa  Fe,  and  the 
Northern  Pacific.  Edward  T.  Stotes- 
btiry,  another  Morgan  partner,  helps  di- 
rect ten  railroad  companies,  inckuhng  the 
Lehigh  Valley  and  the  Philadelphia  and 
Reading.  William  P.  Hamilton,  also  a 
Morgan  i)artner,  is  a  director  in  seven 
railroad  cur])oralions,  including  the  Erie 


bonds  amotmt  Id  foiu"  hundred  and  sev- 
enty millions  of  dollars. 

Keeping  in  mind  the  railroad  atiili- 
ations  of  Mr.  Morgan  and  his  asso- 
ciates let  us  pass  to  the  United  States 
Steel  Corporation;  capitalization,  in- 
cluding subsidiary  companies,  $1,468,- 
653.6n;  income  $703,961,424;  the  first 
big  "industrial"  promoted  and  organized 
by  the  House  of  Morgan.  The  steel  trust 
has   twenty-five  directors,  of  whom   are 
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W.  Seward  Webb— at  Right. 
Along  with  Mr.  Morgan  he  "safeguards  the  interest  of  the  New  Vorii  Central." 


and  the  New  York,  Susquehanna  and 
Western.  Geo.  W.  Perkins,  who  re- 
cently retired  from  the  House  of  Mor- 
gan, serves  on  the  boards  of  four  rail- 
roads, two  of  which  are  the  Cincinnati, 
Hamilton  and  Dayton  and  the  Pere  Mar- 
quette. George  F.  Baker,  head  of  the 
"Morgan  bank."  the  First  National  of 
New  York,  looks  after  the  finances  of 
twenty-two  railroads,  including  the  Dela- 
ware, Lackawanna  and  the  Chicago,  Bur- 
lington and  Quincy.  Henry  Walters  is 
not  a  Morgan  partner,  but  he  is  the  man 
whom  Mr.  Morgan  selected  for  the  head 
of  that  marvelous  legal  structure,  the 
Atlantic  Coast  Line  holding  companv, 
which,  with  $10,500,000  of  stock  and 
$13,000,000  of  debt  certificates  controls 
railroads  of  the  South  whose  stocks  and 


Cornelius  V.'\nderbilt. 

One  of  those   men  whose  affairs  are 

most  closely  interwoven  in  the 

intricate  meshes  of 

finance. 


Al  e  s  s  r  s, 
Morgan, 

Steele,  Stotesbury.  Hamilton,  Perkins, 
Baker,  and  Walters.  Mr.  Morgan  ad- 
mits that  he  "controls  over  fifty  thousand 
miles  of  railroad"  ;  if  his  confession  were 
full  and  complete,  we  should  read  in  his 
autobiography,  "doniinates  the  steel  in- 
dustry of  the  LTnited  States." 

One  year  after  the  organization  of  the 
steel  trust,  the  price  of  steel  rails  was 
fixed  at  twenty-eight  dollars  a  ton. 
Twenty-eight  dollars  a  ton  has  been  the 
price  of  steel  rails  ever  since — in  Amer- 
ica. Abroad  the  price  is  considerably 
lower.  Steel  rails  manufactured  by  the 
United  States  Steel  Corporation  are  sold 
for  less  than  twenty-eight  dollars  a  ton  in 
the  foreisrn  market  with  freight  charges 
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William  K.  Vanderbilt.  Sr.,  in  Paris. 
He  is  one  of  the  directors  of  the  Pullman  Company 
so  is  Mr.  Morgan." 


included  and  Americans  passively  wonder 
why. 

\\"hy  do  American  railroads  "knuckle 
under"  to  the  steel  trust  ? 

Messrs.  Morgan,*  Steele,  Stotesbury, 
Hamilton,  Perkins,  Baker,  and  Walters 
could  answer,  if  they  would.  Or  ask 
Henry  C.  Frick,  who  is  also  a  director 
of  the  United  States  Steel  Corporation 
and  one  of  its  large  stockholders.  The 
same  Mr.  Frick  is  the  largest  stockholder 
of  the  Pennsylvania  Railroad.  Or  ask 
William  H.  Moore,  another  director  of 
the  steel  trust.  The  same  Mr.  Moore, 
with  his  brother,  has  a  little  less  than  a 
controlling  interest   in   the   Rock   Island 


System ;  with  Daniel  G. 
Reid,  another  steel  trust  di- 
rector, the  Moore  brothers 
did  control  the  Rock  .Island, 
but  Mr.  Reid  was  recently 
forced  to  dispose  of  his 
holdings  in  the  railroad. 

Does  the  reader  wonder 
why  the  railroads,  demand- 
ing higher  freight  rates, 
'"entirely  subordinated"  the 
argument  as  to  increased 
cost  of  supplies  ? 

And  the  question  of  fuel 
was  also  "subordinated," 
Commissioner  Lane  tells 
us.  Why?  Perhaps  this  is 
a  plausible  reason  :  In  this 
country  we  have  a  number 
of  "coal  roads" — common 
carriers  that  own  immense 
coal  fields,  and  therefore 
give  preference  to  their  own 
l)roduct  in  allotting  cars  for 
coal  shipments ;  at  least,  it 
was  so  charged  in  the  de- 
bate on  the  rate  bill  in  Cofi- 
gress.  The  "commodity 
amendment"  of  the  inter- 
state commerce  law  was  de- 
signed to  divorce  common 
carriers  from  the  business 
of  mining  and  manufactur- 
ing, but  the  constitutional- 
ity of  this  piece  of  legisla- 
tion is  still  before  the 
courts.  The  Lehigh  Valley 
Railroad  is  one  of  these 
coal-owning  roads,  and 
among  its  directors  are 
Messrs.  Steele  and  Stotes- 
bury of  the  House  of  Morgan. 

\\liether  its  income  is  from  selling 
coal  or  from  hauling  freight  cannot  make 
the  slightest  difference  to  the  House  of 
Morgan. 

The  New  York  Central  and  the  New 
York,  New  Haven  and  Hartford  are 
called  "Alorgan  roads."  Electricity  is 
used  as  motive  power  on  these  lines,  in 
and  out  of  New  York ;  which  means  that 
generators  and  other  electrical  machin- 
ery had  to  be  installed.  The  General 
Electric  Company  is  the  largest  manu- 
facturer of  electrical  machinery  in  the 
United  States :  it  was  organized  by  the 
House  of  Morgan,  and  Mr.  Morgan  and 
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his  partner.  Mr.  Steele,  are 
amoni?  its  direetors. 

In  electrifying  a  "Mor- 
gan road"  is  the  cost  a  vital 
matter  when  a  "Morgan 
trust"  gets  the  job? 

The    Pullman    Company, 
we  have  been  told,  not  only 
holds  up  the  traveling  pub- 
lic,   but    gouges    the    rail- 
roads.  Among  the  directors 
of    the    Pullinan    Company 
are   Mr.    Morgan,   and   his 
banker.    Mr.    Baker;    asso- 
ciated with  them  are  Wil- 
liam K.  and  F.  W.  Vander- 
bilt  and  W.  Seward  Webb, 
all  of  whom  safeguard  the 
interests  of  the  New  York 
Central.       Moreover,     Mr. 
IMorgan      has      twenty-six 
other     railroad     companies 
and  Mr.  Baker  twenty-one 
to  look  after.     As  railroad 
men,  these  gentlemen  ought 
to   have  the  transportation 
interests  of  their  railroads, 
and  of  the  public,  at  heart, 
but    their   alter   egos   must 
safeguard  the  profits  of  the 
Pullman    Company.     It    is 
simply  taking  money  out  of 
one  pocket   and   putting   it 
into   another,   which   is   all 
very  nice  when  both  pockets 
belong  to  the  same  pair  of 
trousers. 

One  can  see  at  a  mo- 
ment's consideration  the 
natural  and  necessary  alliance  between 
the  railroads,  on  the  one  hand,  and  the 
telephone  and  telegraph  companies,  on 
the  other.  This  renders  a  survey  of  the 
American  Telephone  and  Telegraph 
Company  of  peculiar  interest.  With  the 
exception  of  minor  independent  com- 
panies, the  American  Telephone  and 
Telegraph  Company  controls  the  tele- 
phone service  from  the  Atlantic  to  the 
Pacific ;  owns  most  of  the  ocean  cables ; 
controls  the  Western  Union  :  controls  the 
Western  Electric  Company  which  manu- 
factures its  electrical  instruments.  And 
the  House  of  IMorgan  dominates  the 
"A.  T.  and  T." 

Much  is  written  about  a  parcels  post. 
For  years  the  question  has  been  agitated. 


William  P 


Hamilton,  a  Morgan  Partner.  Is  a  Director  of 
Seven  Railroad  Corporatio.ns. 


Many  innocent  folk  wonder  why  this 
needed  reform  cannot  be  achieved  in  our 
postal  service.  So  long  ago  as  Post- 
master General  Wanamaker's  adminis- 
tration the  reasons  why  the  United  States 
could  not.  like  foreign  countries,  have  a 
cheap  parcels  post  were  succinctly  stated. 
The  reasons,  according  to  Mr.  Wana- 
maker,  were  five ;  they  are  five.  The 
reasons — the  five  great  express  com- 
panies! This  reform  legislation  de- 
manded today  by  a  majority  of  the  peo- 
ple of  the  United  States  is  effectually 
blocked  in  Congress  by  five  corporations, 
aided  and  abetted  by  the  railroads  of  the 
country.  Stronger  than  a  majority  of 
the  people  of  the  United  States  are  the 
Adams,  American,  Wells-Fargo,  United 
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Henky  M.  Flagler. 

One  of  the  sharers  with  John  D.  Rockefeller  in  the  profits 

of  Standard  Oil. 

States,  and  Southern  express  comp-anies. 
And  to  see  that  their  will,  and  not  the 
desire  of  the  people  of  the  country,  was 
carried  out,  the  express  monopoly  kept 
a  man  on  guard  in  the  United  States  Sen- 
ate for  twelve  years.  That  man  was 
Tom  Piatt,  president  of  the  United  States 
Express  Company  and,  incidentally, 
senior  senator  of  the  state  of  New  York. 
Many  good  folk  also  wonder  why  the 
railroads,  having  the  trackage  and  the 
necessary  equipment,  do  not  carry  ex- 
press matter  on  their  own  account  in- 
stead of  hauling  the  express  cars  of 
"independent"  companies.  Here  again 
are  the  familiar  faces  of  the  railroad  di- 
rector and  his  double,  the  express  com- 
pany director.  But  the  interlacing  of 
interests      is     appallingly     complicated; 


it  is  in  some  cases  difficult  to  determine 
whether  the  railroads  own  the  express 
companies,  or  the  express  companies  own 
tlie  railroads.  Some  say  that  the  express 
monopoly  owns  the  New  Haven  road, 
for  example ;  others  that  the  railroad  is 
owned  by  Morgan.  But  let  us  glance 
at  the  directories  of  several  of  the  ex- 
press companies.  The  Adams,  doing 
business  on  35.000  miles  of  railroad,  has 
a  governing  board  of  seven  men,  of 
which  three  are  operating  officials ;  these 
men  are  Messrs.  Steele  and  Baker,  of  the 
House  of  Morgan,  and  William  D. 
Giithrie,  who  was  Mr.  Steele's  law  part- 
ner before  the  latter  took  up  his  financial 
residence  in  ]\Iorgan  House. 

The  Southern  Express  Company  was 
founded  in  1861  by  Henry  Bradley  Plant, 
who  was  in  charge  of  the  Adams  Ex- 
press business  in  the  South  up  to  that 
time.  Mr.  Plant  also  built  and  oper- 
ated the  system  of  railroads  which  bears 
his  name,  and  which  is  now  a  part  of  the 
Walters-]\Iorgan     Group,     the     Atlantic 


George  W.  Perkins.  J.  P.  Morgan's  Former 
Partner. 


JACOB   H.   SCHIFF-AT  LEFT -IN   CONFERENCE  WITH    MARVIN    HUGHITT  OF  THE    CHICAGO    & 

NORTHWESTERN  RAILWAY. 

Mr.  Schiff  is— after  Morgan  and  Rockefeller— the  financial  power  of  thr  country. 


Coast  Line  holding  company.  Hi.s  son 
and  successor.  Morton  F.  Plant,  is  chair- 
man of  the  board  of  directors  of  the 
Southern  Express  Company  and  a  di- 
rector of  the  Atlantic  Coast  Line  Com- 
pany. Which  brings  the  express  wagons 
of  the  Southern  to  the  door  of  Morgan 
House. 

There  is  no  Morgan  partner  in  the 
management  of  the  American  Express 
Company,  which  has  at  its  command 
48,000  miles  of  railroad,  including  the 
New  York  Central,  a  Morgan  road.  But 
the  Adams  Express  Company  owns 
20,000  shares  of  American  Express 
stock ;  and  the  American  Express  Com- 
pany has  Lewis  Cass  Ledyard  for  its 
vice-president,  director  and  advisor;  and 
Lewis  Cass  Ledyard  meets  J.  Pierpont 
Morgan  and  George  F.  Baker  at  the 
directors'  meetings  of  the  New  Haven 
Road ;  and  Lewis  Cass  is  a  brother  of 
Henry  B.  Ledyard,  who  is  a  friend  of 


Mr.  Morgan's  and  chairman  of  the  board 
of  directors  of  the  Michigan  Central 
(part  of  the  New  York  Central)  ;  and 
Cornelius  Vanderbilt,  of  the  New  York 
Central,  is  a  director  of  the  American 
Express;  and  so  is  J.  Harris  Harding, 
who  represents  Henry  C.  Frick ;  and  Mr. 
Frick  owns  several  million  dollars  of 
Pennsylvania  Railroad  stock;  and, — well, 
according  to  present  reports,  the  Harri- 
man  Estate  controls  the  American  Ex- 
press Company ! 

And  the  Harriman  estate,  according 
to  similar  reports,  controls  the  United 
States  Express  Company,  although  the 
United  States  has  long  been  dominated 
by  presidents  Weir  and  Fargo  of  the 
Adams  and  American  companies,  re- 
spectively, acting  in  perfect  harmony 
.with  Francis  Lyne  Stetson,  who  is  ^Ir. 
Morgan's  personal  attorney  and  general 
counsel  of  U.  S.  Steel.  But  there  can  be 
no    doubt    about    the    ownership    of    the 
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William  H.  Moore. 
One  of  tho  directors  of  the  Steel  Trust. 


J.  Ogden  Armour. 

He   is   connected   with    Standard    Oil 

through  the  National  City  Bank. 

New  York. 


Wells-Fargo  Express  Company,  which 
was  controlled,  for  many  years,  by  the 
Southern  Pacific  Railroad  through  stock 
holdings.  E.  H.  Harriman  managed  and 
manipulated  both  companies ;  he  was 
chairman  of  the  executive  committee  of 
each  and  was  president  of  the  Southern 
Pacific.  The  treatment  of  the  common 
or  guileless  stockholders  of  the  Wells- 
Fargo  by  the  "Harriman  Crowd"  is  a 
remarkable  buccaneering  story,  but  as 
the  bibliography  on  the  subject  is  volum- 
inous, we  will  pass  it  over,  recording 
here  the  names  of  three  of  the  directors : 
Frederick  D.  Underwood,  president  of 
the  Erie  Railroad ;  Leonor.  F.  Loree, 
president  of  the  Delaware  and  Hudson, 
and  Charles  A.  Peabody,  president  of 
the  Mutual  Life  Insurance  Company, — 
all  of  them  representatives  of  the  Harri- 
man estate.  Let  the  further  fact  be  noted 
that  Felix  Warburg  represents  Kuhn, 
Loeb  and  Company  on  the  Wells-Fargo 
directory ;  and  lest  we  forget — the  senior 
partner  of  that  powerful  Ijanking  house 
is  Jacob  H.  Schiff,  who  is  a  member  oi 
the  executive  committee  of  the  National 
City  Bank — the  great  Rockefeller  insti- 
tution. 

In  the  little  unravelin":  that  has  been 


accomplished,  what 
is  apparent  without 
microscopic  exam- 
ination ?  Certainly 
this:  that  the  Mor- 
gan Group,  the  Hill- 
Morgan  Group,  the 
Harriman  Group,  the 
Kuhn,  Loeb  inter- 
ests, and  Standard 
Oil  would  never  have 
any  quarrel  with  the 
express  monopoly. 
They  are  the  monop- 
oly. 

Mr.  Morgan,  Mr. 
Rockefeller,  Mr. 
Schiff,  and  Mr.  Pea- 
body  all  pride  them- 
selves, no  doubt,  on 
their  public  spirit. 
Ask  these  gentlemen 
to  use  their  influence 
to  bring  about  a  par- 
cels post.  Ask  them 
to  shunt  the  express 
cars  off  their  TSLilroad 
tracks.  What  would  their  reply  be? 
Why,  one  and  all,  they  would  reply :  "I 
will  not  say  what  consideration  I  might 
give  to  the  point  myself,  Mr.  Consumer, 
if  I  were  unfettered.  But  my  partner  is 
a  very  difficult  man  to  move  from  the 
beaten  track." 

In  the  "Saturday  Evening  Post"  of 
recent  date  there  is  an  unsigned  article 
entitled  "Making  Insurgents."  The 
writer,  a  shipper,  had  patronized  a  small 
independent  line  of  ocean  steamships 
running  out  of  Philadelphia.  \\'ithout 
warning,  this  shipper's  western  manager 
telegraphed  :  "Under  no  circumstances 
ship  by  Philadelphia  boats.  See  letter." 
And  the  nub  of  the  matter,  as  set  forth 
in  the  letter,  was  this :  "Owing  to  a 
mutual  pooling  agreement  between  the 
roads  and  certain  trans- Atlantic  lines,  if 
we  ship  by  independent  boats  we  shall  be 
unable  to  obtain  through  bills  of  lading 
at  the  rates  allowed  our  competitors." 

The  "certain  trans-Atlantic  lines"  are 
not  named  in  the  article,  but  they  are 
very  likely  a  part  of  the  International 
Mercantile  Marine  Company,  which  com- 
prises all  of  the  principal  Atlantic  lines 
with  the  exception  of  the  Cunarders  and 
the   German  boats.     Here  we  have  the 
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Frederick  D.   Underwood.  PRt:,si- 

DENT  OF  THE  ErIK. 
One   of   the   ri'presentatives  of   the 
Harriman  clique,  which  was  accused  of 
buccaneering  the  common  stockholders 
of  the  Wells-Fargo  Co 


railroad  director  willinj^- 
and  the  steamshij)  di- 
rector obdurate.  'Vhc 
House  of  Morgan  or- 
ganized this  giant 
steamshi])  trust,  which 
has  outstanchng  securi- 
ties of  $101^62,708. 
On  the  finance  commit- 
tee of  the  International 
Marine  Company  we 
find  the  names  of  Mr. 
Steele  and  Mr.  Mor- 
gan, Jr. ;  and  Mr.  Per- 
kins is  one  of  the  di- 
rectors. 

Harvesters  and  other 
agricultural  implements 
do  not  find  a  place  in 
the  purchases  of  rail- 
roads. lUit  it  is  con- 
ceivable that  in  some 
future  readjustment  of 
freight  rates,  or  per- 
haps in  the  matter  of  re- 
classification, the  Mor- 
gan Group  and  also  the 
Hill-Morgan  Group  of  railroads  might 
be  inclined  to  show  special  favor  to  the 
Harvester  Trust — this  at  the  cost  of  rail- 
road earnings,  if  not  to  the  detriment  of 
shippers  of  other  clas.ses  of  freight. 
Why?  Because  the  House  of  Morgan 
organized  the  International  Harvester 
Company:  securities  $  1 40,000.000 j  _an- 
nual  balance  sheet  totaling  $172,795,543. 
Mr.  Perkins  is  chairman  of  the  finance 
committee  of  this  trust,  and  Messrs. 
Steele  and  Baker  are  among  the  direct- 
ors ;  so  is  Henry  C.  Frick.  And  all  of 
these  gentlemen  are  directors  of  the 
I'nited  States  Steel  Corporation.  Which 
shows  the  close  alliance  between  mer- 
chandising steel  and  manufacturing  har- 
vesters. 

But  "space,"  if  not  time,  halts  us. 
Much  more  could  be  written,  but  part  of 
the  task  must  be  left  to  the  stoical  statis- 
tician We  come  now  to  a  consideration 
of  the  sources  of  capital.  Although  the 
"highways  of  commerce"  w^ere  molded 
into  a  monopoly  by  the  simple  and  profit- 
able expedient  of  taking  the  stocks  from 
the  public  and  giving  bonds  in  return,  the 
monopolists  had  to  command  a  large 
amount  of  capital.  Capital,  also,  was 
necessary  in  the  promotion  of  the  great 


Geo.  F.  Baker.  Head  of  the 

"Morgan   Bank,"  the 

First  National,  of 

New  York. 


industrial  combinations  already  dis- 
cussed.   Whence  came  the  flood  of  gold  ? 

For  the  House  of  Morgan,  first,  from 
the  banks.  Of  these  are  the  following: 
The  First  National,  capitalized  at  $10,- 
000.000,  with  surplus  and  profits  of  $20,- 
302,000,  and  deposits  of  individuals  and 
banks  aggregating  $126,676,000:  Na- 
tional Bank  of  Commerce,  capital $25, 000,- 
000,  surplus  $16,381,000,  and  deposits 
$158,560,000:  and  the  Chemical  National 
Bank,  with  deposits  of  over  thirty-three 
million.  Officers  and  directors  of  these 
banks,  .many  of  them,  are  of  the  House 
of  Morgan.  William  H.  Porter,  a  Mor- 
gan partner,  is  president  of  the  Chemical 
National,  and  is  also  president  of  the 
New  York  Clearing  House. 

Then,  there  are  the  trust  companies 
dominated  by  the  House  of  Morgan,  in- 
cluding the  Bankers  Trust,  with  an  in- 
viting surplus  of  six-and-a-half  millions 
and  deposits  of  almost  fifty  millions :  and 
the  Guarantv  Trust  Company :  surplus 
and  profits,  $21,298,000  and  deposits  of 
$126,310,000.  Acting  with  the  Morgan 
directors  in  the  Guaranty  Trust,  are 
Thomas  F.  Ryan,  director  of  the  Ameri- 
can Tobacco  Company,  and  one  of  the 
Guggenheims,    part    owners    of    Alaska. 


FROM    LKFT  TO  RIGHT:  CHARLES  STEELE.  WHO  GIVES   LEGAL   ADVICE  TO   FIFTEEN   RAIL- 
ROADS;  JAMES  J.   HILL,  THE  RAILROAD  PROMOTER:   GEORGE   F.   BAKER. 
PRESIDENT  OF  THE.  FIRST  NATIONAL.   OF  NEW  YORK. 


The  concern  of  the  House  of  Morgan, 
by  the  way.  about  the  disposition  and 
development  of  the  natural  resources  of 
.Maska  is  of  more  importance  than  the 
])ublic  realizes. 

It  is  understood  in  financial  circles 
that  the  House  of  Morgan  is  today  a 
power  in  the  bankini[i:  institutions  which 
have  long  borne  the  label  of  Standard 
Oil.  Of  the.se  the  leader  is  the  National 
City  Bank;  capital  $25,000,000,  surplus 
and  profits  $30,898,000,  individual  de- 
posits $165,749,000,  and  bank  deposits  of 
$62,638,000.  Among  the  directors  are 
Mr.  Morgan.  Jr.,  and  Mr.  Perkins,  who 
are  associated  with  William  Rockefeller, 


Jacob  H.  Schiff  and  J.  Ogden  Armour. 
Thus  the  National  City  Bank  has  about 
its  directors'  table.  Standard  Oil.  the 
1  louse  of  Morgan,  Kuhn,  Loeb  and  Co. 
(the  Harriman  bankers),  and  the  pack- 
ing interests. 

In  the  life  insurance  investigations  it 
was  conclusively  shown  that  the  assets 
of  these  great  companies — mutual  com- 
panies, most  of  them — had  been  handlerl 
by  the  big  financiers  just  about  as  these 
men  desired.  The  legislation  secured  by 
Governor  Hughes  wrought  a  change  in 
the  loose  handling  of  the  money  of  pol- 
icyholders. Notwithstanding,  there  are 
immense   sums   of   money   in   the  treas- 
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uries  of  these  companies 
which  must  be  invested, 
and  those  who  i^uide 
their  affairs  are  naturally 
favored  when  inves' 
ments  are  authorized. 
The  House  of  Morgaii 
is  "Johnny  on  the  spot"' 
with  in  s  u  r  a  n  c  e  com- 
panies. Not  long:  ai?o 
Mr.  Mori^an  purchased 
from  Mr.  Ryan  the  lat- 
ter's  controlling'  interest 
in  the  stock  of  t"he  Equit- 
able Life  Assurance  S(j- 
ciety,  which  has  assets  of 
$486,109,637.  Although 
Mr.  IMorgan,  through 
legislation  at  Albany,  is 
to  "mutualize"  the  com- 
pany, perhaps  one  of  his 
reasons  for  making  this 
purchase  was  the  fact 
that  no  partner  of  the 
House  of  Morgan  was 
counted  among  the  trus- 
tees of  the  Equitable. 

As  George  W.  Perkins 
went  direct  from  the 
New  York  Life  to  Mor- 
gan House,  it  is  fair  to 
assume  that  the  Morgan 
Group  "stands  well"  with 
this  great  company.  And 
the  assets  are  six  hundred  millions ! 
Then,  there  is  the  Mutual  Life,  with  as- 
sets of  $506,122,368;  included  among  the 
trustees  are  Mr.  Porter,  the  Morgan  part- 
ner, and  Mr.  Baker,  the  Morgan  banker. 
The  president  of  the  Mutual  Life  is 
Charles  A.  Peabody,  who  is  one  of  the 
trustees  of  the  Harriman  estate.  When 
Mr.  Harriman  was  alive,  he  and  Mr. 
Morgan  were  sworn  enemies ;  but  now 
Mr.  Morgan  would  probably  say,  "Set 
not  thy  foot  on  graves."  And  Mr.  Pea- 
body,  working  in  perfect  harmony  with 
the  Morgan  partner  and  the  IMorgan 
banker,  to  further  the  interests  of  the 
Mutual  Life  policyholders,  will  no  doubt 
bring  about,  incidentally,  a  "working 
agreement"  between  the  Morgan  Group 
and  the  Harriman  Group.  Another  part- 
ner of  the  House  of  Morgan,  Edward 
P.  Stotesbury,  is  one  of  the  trustees  of 
the  Penn.  Mutual  Life.  But  as  the  assets 
of   this    insurance   company   are   only   a 


Charles 

President  of   the 
representativ 
man 


little  over  one  hundred 
millions,  it  is  worthy  of 
but  a  minor  place  in  this 
mighty  association  of 
money  lenders. 

So  far  in  this  story  of 
concentration  of  capital, 
the  men  who  have  been 
found  in  certain  bank  di- 
rectories and  again  in  the 
directories  of  railroads, 
or  in  control  of  other 
financial  institutions  and 
also  dominating  great 
industrial  combinations, 
are  users  of  money — 
other  people's  money. 
We  come  now  to  a  con- 
sideration of  the  great 
m  o  n  e  y-1  e  n  d  e  r  s,  the 
Standard  Oil  Group. 

From  the  beginning 
the  Standard  Oil  Com- 
pany was  in  reality  a 
financial  institution.  The 
oil  business  is  a  gamble 
— but  the  Standard  has 
always  let  the  prospect- 
ors and  drillers  for  oil 
do  the  gambling.  W' hen 
oil  was  struck  the  "wild- 
catters" were  eager  to 
turn  it  into  gold  in  the 
shortest  possible  time. 
The  Standard,  with  its  great' cash  re- 
serve, was  ever  ready  to  buy, — to  pur- 
chase at  low  prices  brought  about  by 
over-production,  and  then  sell  at  the 
"famine"  prices  which  inevitably  fol- 
lowed. And  the  Standard  Oil  financial 
institution  grew. 

The  largest  bank  in  the  United  States 
in  1886,  the  Chemical  National  of  New 
York,  had  a  capital  and  surplus  of 
$6,000,000.  and  loans  outstanding  of 
$19,000,000.  At  the  same  time  the  New 
York  office  of  Standard  Oil  had  $8,000,- 
000  in  cash  and  $9,500,000  of  govern- 
ment bonds;  it  had  $1,000,000  in  loans 
to  other  corporations  ;  it  had  crude  oil  to 
the  value  of  $15,000,000.  Here,  then, 
was  a  financial  institution  with  cash  at 
hand,  bonds  as  good  as  cash,  and  a  com- 
modity readily  convertible  into  cash, 
amounting  to  $33,500,000!  And  the 
biggest  bank  at  the  moment  could  com- 
mand only  $25,000,000. 


A.  Peabody. 
Mutual  Life,  and   a 
e  of  the  "Harri- 
crowd." 


14 


TECHNICAL   WORLD    MAGAZINE 


Another  viewpoint : 
during  the  half  century 
ending  in  1908,  two  bil- 
lion, five  hundred  million 
dollars    w'orth    of    gold 
was     produced     in     the 
United  States ;  this  gold 
was    distributed    among 
countless  persons.     Dur- 
ing the  same  period,  one 
billion,     eight     hundred 
million  dollars  worth  of 
petroleum  was  produced 
in  this  country ;  of  this 
the  Standard  realized  in 
net  profits  over  $L200.- 
000,000.     As  the  Stand- 
ard was  controlled  by  a 
small     group     of     men, 
these  individuals  secured, 
in      other      words,      the 
money  equivalent  of  two- 
thirds    of    all    the    pe- 
troleum    produced,      or 
one-half  of  the  value  of 
all  the  gold  discovered  in 
a    half    century's    time. 
Computing  this  flood  of  money  down  to 
the  year  of  our  Lord  1911,  it  is  estimated 
that  John  D.  Rockefeller  has  transferred 
to  his  own  account  $180,000,000,  while 
three  of  his  associates,  men  now  living — 
his  brother   William,   Oliver   H.    Paine* 
and    Henry    M.    Flagler — have    secured 
$70,000,000,    making    a    distribution    to 
just  four  individuals  of  a  quarter  of  a 
billion    dollars!     And    interest    on    their 
money, — but  the  figures  are  beyond  the 
ordinary  man's  comprehension. 

Today,  the  Standard  Oil  money  ma- 
chine turns  out  $80,000,000  of  cash  a 
year.  Half  of  this  is  put  into  oil,  ma- 
chinery and  surplus.  Of  the  balance, 
$20,000,000  finds  its  way  into  the  pockets 
of  half  a  dozen  men,  of  whom  John  D. 
Rockefeller  receives  what  amounts  to — 
ten  millions  every  year,  or  twenty-seven 

*  Oliver  H.  Paine  is  a  director  of  Standard  Oil.  also  a 
director  of  the  American  Tobacco  Company. 


William  D.  Guthrie. 
Formerly  a  law  partner  of  Charles 
Steele,  now  with  Morgan,  and  a  mem- 
ber   of    the    governing    board   of    the 
Adams  E.xpress  Co. 


thousand,  five  hundred 
a  day,  or  nineteen  dol- 
lars each  minute ! 

A  particularly  apt 
characterization  is  this 
of  John  Moody,  compiler 
of  Moody's  Manual : 
"What  the  very  nature 
of  the  business  required 
was  exactly  what  the 
Standard  Oil  Company 
had  built  up — a  huge 
secret  bank,  an  instru- 
ment in  the  hands  of  a 
little  council  of  silent 
men,  which  could  at  any 
moment  concentrate  a 
larger  amount  of  ready 
money,  in  a  shorter  time, 
for  a  given  purpose, 
than  any  other  finan- 
cial agency  on  earth 
could  be  relied  upon  to 
do." 

The  greatest  bank  in 
the  United  States,  the 
National  City  of  New 
York,  has  a  capital  of  $25,000,000. 
Under  the  federal  banking  law,  only  ten 
per  cent  of  this  can  be  loaned  to  one  cus- 
tomer. Compare  the  cash  assets  of 
Standard  Oil,  disclosed  by  the  Govern- 
ment in  its  prosecution  of  the  trust ; 
namely,  $55,000,000— ready  for  use  at 
practically  a  moment's  notice.  Such 
centralization  of  wealth,  such  omnipo- 
tent power  through  the  use  of  ready 
money,  is  indeed  a  startling  menace,  not 
only  to  our  institutions,  but  to  society  as 
it  is  now  organized. 

American  capital  is  very  largely  con- 
centrated in  the  hands  of  the  Standard 
Oil  Group.  English  capital  for  Ameri 
can  investment  is  controlled  by  th<^ 
House  of  Morgan.  German  capital  has 
for  its  clearing  house,  Kuhn,  Loeb  and 
Company.  And  that  epitomizes  the  story 
of  American  finance  today.  Is  the  aspect 
of  it  sinister? 


rEAIL-  A  ]Vf  alady 


i>3     F.C].Walsli,M.D. 


A  FEW  years  ago  there  ap- 
])earecl  in  most  of  the  im- 
portant cities  of  this  country 
a  man  whose  thrilhng-  per- 
formances at  times  ahnost 
froze  the  blood  of  the  awed  spectators. 
He  risked  his  hfe  twice  daily  before  au- 
diences whose  excitement  became  keyed 
to  the  snapping  point.  Men  who  wit- 
nessed his  performances  envied  his  cour- 
age, while  women  admired  his  bravery, 
and  in  some  instances  went  so  far  as  to 
send  him  flowers.  He  was  a  lion-tamer ! 
Xothing  particularly  unusual  about  that, 
but  this  man  was  an  unusual  performer, 
and  did  indeed  take  more  risks  than  any 
other  man  or  w'oman  in  the  business,  for 
four  of  the  five  animals  with  which  he 
appeared  in  his  steel  cage  were  treacher- 
ous, active,  savage  beasts,  and  on  four 
ditTerent  occasions  he  escaped  from  their 
savagery  by  the  closest  possible  margin. 
He  had  been  laid  up  for  weeks  at  a  time, 
at  dilTerent  intervals,  as  a  result  of 
wounds  received  from  them  while  bat- 
'.iing  for  his  life.  Every  time  he  ap- 
penred  in  public  he  knew  without  any 
shadow  of  doubt  that  he  was  taking  his 
life  in  his  hands,  and  that  the  faintest 
false  maneuver  on  his  ]:)art  might  spell 
instant  death.  His  physical  courage  was 
unquestionable,  and  yet,  when  off  the 
stage,  away  from  the  bloodthirsty  beasts, 
this  man  whose  courage  in  the  face  of 
visible  danger  was  indomitable,  became 
transformed  into  a  most  pitiable  creature 
in  the  eyes  of  those  who  knew  him,  for 
he  was  afflicted  with  a  fear  unaccount- 
able and  almost  despicable,  which  pre- 
vented him  from  doing  what  any  child 


will  do  without  the  least  concern.  If  he 
required  a  new  hat,  for  instance,  lie 
would  delay  its  purchase  as  long  as  pos- 
sible, because  he  had  an  inexplicable 
dread  of  trying  on  hats  in  the  presence 
of  the  dealer  who  sold  them ;  it  was  not 
shyness,  it  was  not  mere  dislike,  it  was 
real  fear  which  manifested  itself  by 
pallor,  hesitancy  of  speech,  and  violent 
trembling.  It  is  needless  to  add  that  he 
always  bought  the  first  hat  shown  him. 
He  had  the  same  fear  of  barbers,  and 
would  sit  speechless  and  trembling  as  if 
in  the  hands  of  an  executioner,  fervently 
thankful  when  the  ordeal  was  over.  He 
was  a  man  in  perfect  health,  with  nerves 
of  steel  when  in  the  face  of  real  danger, 
was  not  addicted  to  tobacco  or  alcohol, 
ate  well,  slept  well,  and  apparently  had 
a  clear  conscience.  He  could  not  account 
in  any  way  for  these  absurd  manifesta- 
tions of  fear,  but  would  gladly  have  given 
all  his  earnings  if  he  could  be  freed  from 
the  tortures  he  experienced.  Strange  to 
relate,  when  some  years  later  fortune 
permitted  him  to  engage  in  other  enter- 
prise, all  symptoms  of  that  unaccountable 
fear  completely  vanished,  and  he  looked 
back  on  his  former  days  of  misery  as  a 
terrible,  harrowing  nightmare. 

Fear,  the  most  unpleasant  of  the  emo- 
tions, is  at  the.  same  time  the  most  per- 
nicious in  its  consequences,  and  is  now 
coming  to  be  considered  in  the  light  of 
a  disease,  especially  when  it  exists  in  a 
permanent  form.  Its  manifestations  are 
manifold,  for  beyond  the  ordinary  phases 
of  fear  as  commonly  known,  are  to  be 
found  the  fear  of  disease,  fear  of  failure, 
and  strange  as  it  may  seem,  even  the  fear 
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of  success.  As  no  physical  reasons  for 
its  existence  have  as  yet  been  positively 
proven,  it  must  for  the  present  be  con- 
sidered as  a  purely  mental  condition,  and 
from  the  standpoint  of  personal  obser- 
vation and  experience.  It  is  a  subject  of 
the  utmost  importance,  as  the  occurrence 
of  fear  as  a  malady  in  an  individual  may 
spell  his  misery  or  happiness,  his  success 
or  failure,  no  matter  what  his  calling"  in 
life  may  be.  It  is  of  more  than  medical 
interest,  as  it  may  concern  the  welfare 
of  the  lawyer,  banker,  editor,  man  of 
business — in  fact  everybody,  often  even 
the  physician  himself.  Many  a  man  has 
made  an  absolute  failure  in  life,  which 
in  the  light  of  recent  investigation  can 
surely  be  attributed  to  this  malady  of 
fear.  Nothing  can  present  the  subject  so 
clearly  to  the  mind  as  a  number  of  illus- 
trations from  the  life  of  today. 

A  man  may  face  a  cannon's  mouth  as 
calmly  as  he  would  sit  down  to  lunch, 
with  all  thought  of  death  far  removed 
from  his  mind,  and  yet  be  afflicted  in 
everyday  civil  life  with  the  malady  of 
fear !  A  soldier  of  fortvme  who  had 
fought  under  the  British  flag  in  all  parts 
of  the  Empire,  struggled  for  years  after 
'lis  return  to  civil  life  against  a  mys- 
terious feeling  of  fear.  Unable  to  bear 
with  it  any  longer,  he  went  to  a  physi- 
cian, to  whom  he  confessed  as  follows : 


"He  Hav  an  Inexplicable  Fear  of  Trying 
ON  Hats." 


■'1  have  fought  in  seventeen  battles,  and 
have  been  decorated  with  the  Victoria 
Cross;  I  have  never  been  a  coward,  but 
now  I  am  as  fearful  as  a  woman ;  I  dare 
not  even  venture  to  cross  a  street  if  there 
is  a  single  vehicle  in  sight,  and  I  am 
heartily  ashamed  of  myself.  Help  me !" 
This  is  one  kind  of  fear  which  is  here 
considered  as  a  malady,  and  it  is  unneces- 
sary to  add  that  this  soldier  of  fortune 
suffered  most  lamentably  from  his  un- 
reasonable affliction.  The  fact  that  he 
was  cured  in  a  fairly  short  length  of  time 
throws  some  light  on  the  importance  of 
looking-  on  such  a  condition  as  a  veritable 
disease.  In  his  earlier  days  and  during 
the  time  of  his  soldiering,  he  would  have 
laughed  if  told  that  any  man  could  ever 
get  into  such  a  miserable  condition,  as 
he  had  never  known  what  fear  was  in 
any  form.  But  even  though  cured,  for 
years  afterwards  he  experienced  some 
uneasiness  lest  his  trouble  might  return, 
but  it  never  did.  What  caused  his  trouble 
it  was  impossible  to  learn,  he  himself 
could  throw  no  light  on  the  matter. 

A  well  known  writer  always  had  a 
dread  of  beginning  any  new  literary 
work,  for  fear  that  it  might  not  be  up  to 
his  usual  standard,  and  consequently 
might  not  prove  acceptable.  He  had 
noticed,  in  reviewing  his  condition,  that 
whenever  he  commenced  an}'thing  in  that 
dreadful  frame  of  mind,  the  result  was 
invariably  failure.  When  that  fear  was 
not  present,  anything  he  wrote  was 
always  favorably  received.  He  could 
never  tell  whether  that  state  of  fear 
would  be  present  or  not  when  he  sat 
down  to  his  daily  task.  This  condition 
became  more  and  more  frequent,  until 
finally  he  could  not  trust  himself  to  write 
a  single  word.  He  ate  well,  slept  well, 
and  had  plenty  of  ideas  to  express,  but 
the  moment  he  took  pen  in  hand  his  mind 
became  paralyzed  by  this  inward,  mys- 
terious fear.  He  had  to  give  up  his  work 
and  seek  some  other  occupation.  At 
length,  while  spending  a  vacation  at  a 
summer  resort,  he  chanced  to  become 
acquainted  with  a  physician  who  was 
also  sojourning  there,  to  whom  he  finally 
confided  his  trouble.  This  physician  was 
something  of  a  psychologist  and  had 
devoted  more  than  usual  study  to  those 
exceptional  states  of  mind  which  are 
little   discussed  but  more  widely  preva- 


FEAR— A   MALADY 


17 


lent  tnan  one  would  inia.q-inc.  After 
listeninj^-  to  the  story  of  the  literary  man 
in  a  friendly  way,  the  doctor  astonished 
the  other  by  saying  the  condition  was 
anythin^q-  but  uncommon,  and  that  it  was 
in  reality  a  diseased  condition  of  the 
nervous  system  which  as  yet  had  not 
received  a  name.  Soon  after  the  physi- 
cian took  the  literary  man  under  his 
especial  care,  and  in  less  than  three 
months  the  latter  was  able  to  return  to 


visible  dang-er  serves  to  class  the  condi- 
tion under  (liscussion  as  a  distinct  malady. 
The  writer  knows  a  physician  who  is 
very  well  read  in  all  the  sciences,  is  a 
brilliant  talker,  and  knows  about  all  that 
is  known  regarding-  diseases  of  the  eye, 
a  branch  of  medicine  of  which  he  makes 
a  specialty.  He  is  a  big,  ruddy  man,  in 
perfect  heakh,  and  never  had  a  day  of 
illness  in  his  life.  He  has  a  large  prac- 
tice,   and    has    been    very    successful'  in 


SHE  NEVER  EXPECTED  TO  SEE  HIM  RETURN  ALIVE." 


his  former  work  of  story  writing,  and 
is  now  one  of  the  most  voluminous  pro- 
ducers of  the  day !  His  trouble  was 
traced  to  nervous  dyspepsia. 

But  there  is  one  thing  which  distin- 
guishes fear  as  a  malady  from  fear  as 
commonly  known,  and  that  is  its  un- 
reasonableness. There  is  as  a  rule  no 
apparent  cause  to  justify  such  strange 
and  unexpected  results.  Of  course  any 
one  confronted  on  a  dark  night  by  a 
pistol  thrust  under  the  nose  would  be 
apt  to  feel  more  or  less  frightened — that 
is,  reasonable  fear — but  to  feel  just  as 
badly    frightened   in   the   absence   of   all 


treating  his  patients,  though  he  has  not 
accumulated  anything  in  the  way  of  a 
fortune.  It  seems  there  is  a  reason  for 
this.  One  day  not  long  ago  an  old  man 
came  to  his  office  with  a  note  from  an- 
other physician,  saying  the  old  gentleman 
had  cataract  and  would  require  ah 
operation.  My  friend  the  physician 
turned  pale  as  he  told  the  other  to  step 
into  the  consulting  room  for  examina- 
tion. When  this  was  concluded  the  doctor 
said,  "Yes,  you  have  cataract." 

"Will  you  have  to  operate,  doctor," 
asked  the  old  gentleman. 

The  doctor  instantly  became  the  pic- 
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ture  of  death,  and  seemed  to  be  strug- 
gling for  breath.  After  a  moment  he 
recovered  sufficiently  to  answer,  "No,  I 
won't  operate,  but  perhaps  some  one  else 
will."  And  he  dismissed  the  puzzled 
old  gentleman  without  another  word.  I 
showed  my  astonishment,  and  the  oculist 
turned  to  me.  "You  have  discovered  a 
secret  which  I  have  tried  to  keep  from 
everybody."  Perspiration  appeared  on 
his  brow  as  he  spoke.  "If  it  wasn't  for 
what  you  have  just  witnessed,"  he  con- 
tinued, "I  would  have  made  three  times 
as  much  out  of  my  practice  as  I  have 
made.     I  would  be  a  rich  man." 

"But,"  I  said,  "you,  a  man  who  under- 
stands the  eye  so  well,  and  whom  I  would 
trust  above  all  others  if  I  needed  such 
service — " 

He  waved  the  thought  aside.  "You 
don't  understand,  and  I  can't  explain,  but 
the  very  thought  of  operation  makes  me 
afraid.  I  know  that  I  understand  my 
work  as  well  as  any,  but  the  moment 
operation  is  suggested  to  me,  I  feel  an 
inward  trembling, — it's  because  I  fear 
my  operation  might  not  prove  a  suc- 
cess !"  I  learned  later  that  once  he  had 
determined  to  operate  in  spite  of  this 
fear,  but  when  the  time  came,  his  hand 
trembled  so  that  the  knife  fell  from  his 
hand.  He  has  tried  to  overcome  this 
unreasonable  fear  in  every  way,  but  with 
no  success. 

This  instance  baffles  analysis,  for  the 
condition  could  be  traced  to  no  cause  of 
any  kind.  It  would  be  easy  of  explana- 
tion if  he  were  a  man  of  deficient  educa- 
tion, and  conscious  of  his  defects,  and 
feared  to  operate  because  of  that,  but 
here  was  a  man  who  was  looked  on  as 
an  authority  by  his  colleagues,  a  man  of 
brilliant  mind  and  sound  learning,  and 
yet  he  had  a  fear  of  attempting  what  is 
being  done  every  day  by  men  not  nearly 
so  well  equipped.  He  himself  was  un- 
able to  give  any  explanation,  though  he 
had  given  the  matter  the  most  serious 
attention.  But  his  affliction  caused  him 
many  a  moment  of  bitter  anguish. 

A  graduate  of  Princeton,  a  man  who 
was  such  an  able  scholar  even  as  a  stu- 
dent that  he  won  a  scholarship  which 
enabled  him  to  continue  his  studies 
abroad,  became  the  president  of  a  west- 
ern college  while  still  a  young  man.  He 
was  efficient  in  every  way,  and  it  seemed 


that  under  his  guidance  the  college  would 
make  a  new  record  for  itself.  His 
versatility  in  learning  and  various  accom- 
plishments were  a  constant  morsel  for 
conversation  among  the  students  and 
townspeople.  Everything  promised  well 
for  himself  and  the  college.  Then  came 
commencement  day,  and  before  a  large 
audience  in  the  local  opera  house,  it  fell 
on  the  president  to  make  a  few  appro- 
priate remarks  from  the  platform.  As 
the  time  approached  for  him  to  appear  it 
was  noticed  by  those  behind  the  scene 
that  he  was  pale  and  restless,  and  was 
walking  with  nervous  stride  back  and 
forth  in  a  narrow  recess  just  off  the 
stage.  His  turn  to  speak  arrived.  He 
appeared  before  his  audience  as  a  pitiful 
figure.  He  opened  his  mouth,  stam- 
mered a  few  incoherent  words,  tried 
again,  repeated  himself,  and  then  flushing 
scarlet  hurried  ofif  the  platform.  The 
youngest  child  in  the  audience  could  not 
have  done  worse.  He  had  known  of  this 
failing  when  he  had  accepted  the  presi- 
dency, but  had  hoped  to  overcome  this 
inexplicable  fear  before  commencement 
day — he  had  rehearsed  for  months  the 
little  five-minute  speech  he  had  intended 
to  deliver,  and  with  what  pitiable  conse- 
quences !  He  was  a  victim  of  the  malady 
of  fear.  The  following  day  he  sent  in 
his  resignation  as  president,  which  was 
acted  on  and  accepted  as  early  as  pos- 
sible. He  felt  himself  disgraced  and 
soon  after  purchased  a  farm  in  Arkansas, 
where  he  prospered  in  the  quiet  life  of 
raising  apples.  But  this  one  factor  of 
fear  had  forced  him  to  give  up  a  prom- 
ising career ! 

A  woman  who  had  traveled  for  years 
and  had  covered  thousands  of  miles  in 
this  country  and  abroad,  suffered  terribly 
every  time  she  had  occasion  to  board  a 
night  train.  Whenever  it  was  possible, 
she  made  it  a  point  to  travel  in  the  day 
time,  when  she  had  no  dread  whatever. 
She  was  a  horsewoman,  and  if  anything 
preferred  spirited  horses,  both  for  riding 
and  driving.  Ordinarily  she  did  not  seem 
to  know  what  fear  meant.  While  on  the 
fastest  trains,  she  never  so  much  as 
dreamed  of  wrecks  or  other  calamities, 
and  yet,  when  on  the  occasions  she  trav- 
eled at  night,  she  preferred  to  sit  up  in 
the  sleeping-car  rather  than  occupy  a 
berth.     Of  a  berth  she  had  the  utmost 
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fear.  The  mere  thought  of 
entering-  its  confines  caused 
her  countenance  to  exhibit 
signs  of  deepest  anxiety 
and  terror.  Argument  and 
reason  had  not  the  sHghtest 
eiTect  in  dispeUing-  this 
dread.  For  years  she  had 
tried  to  overcome  the  feel- 
ing: in  every  possible  way, 
and  acknowledged  that  her 
attitude  was  foolish  and  un- 
reasonable, but  that  inward 
dread  remained.  Death 
itself,  she  said,  could  not 
be  worse.  In  spite  of  every- 
thing-, at  times  she  forced 
herself  to  do  as  others  did. 
and  attempted  to  enjoy  the 
comforts  of  a  berth  by 
ignoring  fear  and  seeking 
quietude  and  peace  of 
mind.  Rut  it  was  useless. 
A  terrible  feeling  of  oppres- 
sion would  take  possession 
of  her,  her  breathing  would 
become  rapid  and  at  times 
would  almost  cease  alto- 
get  h  e  r  .  Dizziness  and 
faintness  would  seize  her, 
and  several  times  she  faint- 
ed outright.  With  trem- 
bling hands  and  whitened 
lips,  she  presented  at  these 
times  a  pitiful  picture  of 
despair.  In  no  other  way, 
or  at  any  other  time,  did  she 
show  the  least  nervousness, 
timidity,  or  weakness.  Her 
friends  envied  her  her  health,  energy, 
capability,  and  physical  endurance.  Those 
who  were  unaware  of  this  particular  fail- 
ing would  not  believe  it  when  informed. 
When  it  was  mentioned  in  her  presence, 
a  sickening  look  would  pass  over  her 
countenance.  It  was  paradoxical.  On 
careful  investigation,  it  was  learned  that 
her  mother  and  grandmother  before,  of 
sturdy  stock,  had  been  afflicted  with  this 
same  physical  oppression  and  mental 
terror  when  entering  a  closed  carriage, 
or  any  confined  space  which  was  smaller 
than  ordinary.  The  condition  was  evi- 
dently one  of  transmitted  nervous  de- 
ficiency, manifesting  itself  by  this 
strange  and  unusual  expression  of  fear. 
The    wife    of    a    laborer,    a    sensible 


-Fear  of  Inability  to  Assume  New  Responsibilities  Has  Kept 
Many  a  Person  in  the  Rank,  and  File." 


woman  in  every  way,  and  never  subject 
to  any  illness,  saw  her  husband  leave  for 
work  every  morning  of  her  life  with 
feelings  of  direst  foreboding.  His  work 
was  not  in  any  way  dangerous,  and  yet 
she  confessed  that  when  she  saw  him 
leave  she  never  expected  to  see  him 
return  alive.  She  said  it  was  foolish, 
and  knew  it  was  unreasonable ;  she  had 
no  worries  of  any  kind,  and  was  per- 
fectly happy  the  livelong  day,  only  each 
morning,  at  the  moment  of  his  departure, 
she  had  that  horrible  fear.  She  wanted 
science  to  account  for  her  condition,  but 
it  never  was  explained  satisfactorily. 

There  is  one  thing  common  to  all  per- 
sons afflicted  with  this  condition  of  fear, 
and  that  is,  all  mental  activity  is  more 
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or  less  suspended  or  paralyzed  at  the 
time  of  attack.  The  capacity  for  mental 
work,  and  even  the  desire,  are  absent  in 
varyin,^-  dei^rees.  Rapid  thought  is  im- 
possible, arid  the  victim  complains  that 
he  cannot  work  as  he  did  formerly.  As 
the  feeling-  of  fear  takes  possession  of 
him,  his  ambition  and  enterprise  become 
almost  extinguished.  He  can  do  only 
that  which,  is  necessary  in  his  daily  life, 
and  that  only  too  often  with  the  greatest 
difficulty.  This  fear  is  frequently  a  life- 
long hindrance,  disappearing  for  periods 
of  time  only  to  return  at  unexpected 
moments.  According  to  the  occupation 
or  station  in  life  of  the  individual,  his 
confession  will  run  somewhat  as  follows : 
"I  am  certain  that  something  terrible  is 
going  to  befall  me  today.  I  can  tell  it  by 
that  dreadful  inward  feeling  of  anxiety ;" 
or,  "I  am  sure  my  son  has  met  with  some 
misfortime,  I  haven't  heard  from  him  for 
two  clays,  and  he  is  always  so  prompt  in 
writing."  Others,  engaged  in  business, 
will  have  anxieties  of  another  sort.  'T 
know  my  venture  will  not  succeed,  my 
constant  state  of  anxiety  tells  me  so ;" 
or,  "f  know  those  goods  won't  sell,  and 
I'm  sure  to  lose,  why  else  should  I  have 
that  nervous  feeling  all  the  time  ?"  Their 
anxieties  are  legion. 

The  sources  of  this  mysterious  condi- 
tion of  fear  are  almost  as  various  as  life 
itseF  ^r-  ^ome  instances  the  victim  him- 
self IS  aoic  L^>  give  .some  sort  of  explana- 
tion of  its  cause,  more  or  less  unsatis- 
factory, but  more  often  the  reason  is  far 
to  seek.  Many  are  troubled  with  attacks 
of  fear  from  earliest  childhood  to  ad- 
vanced old  age,  and  the  happiest  days 
of  their  lives  have  been  somewhat  embit- 
tered by  this  distressing  feeling.  In  one 
form  or  another  it  frequently  first  ap- 
l^ears  in  childhood,  and  manifests  its  most 
troublesome  symptoms  on  first  awaking 
or  at  the  moment  of  retiring.  It  affects 
mostly  those  of  a  so-called  "nervous" 
temj^erament.  The  attitude  of  the  parent 
toward  the  child  afflicted  may  have  con- 
sequences of  the  utmost  importance. 
Harsh  measures  are  only  too  apt  to 
aggravate  the  condition. 

Professor  Cramer,  of  Gottingen,  Ger- 
many, who  is  one  of  the  few  who  have 
made  a  scientific  study  of  the  .subject, 
says  in  regard  to  children  afflicted  with 
fear,  "If  they  have  written  a  dictation 


in  school,  fear  arises  at  once :  if  the  work 
w^as  bad,  it  was  the  fault  of  fear:  if  it 
was  well  done,  it  was  owing  only  to  fear 
that  it  was  not  bad,  for  if  they  had  had 
no  fear,  the  work  would  certainly  have 
been  done  badly,  and  so  on."  He  also 
clearly  characterizes  the  condition  in 
adults  when  he  states  that  "people  who 
are  capable  of  resistance  experience  a 
kind  of  uneasiness  when  they  hear  un- 
certain or  indefinite  news,  this  disagree- 
able feeling  of  uneasiness  grows  into  a 
paralyzing  fear  which  masters  the  entire 
imaginative  faculty  by  the  fear  of  what 
may  happen.  This  means  that  the  most 
unpleasant  possibility  of  all  is  expected 
to  occur.  If  some  member  of  the  family 
is  ill,  the  very  worst  that  could  happen  is 
feared,  and  this  fear  will  not  subside 
until  certain  recovery  excludes  further 
fear.  If  there  is  a  civil-service  or  other 
examination  failure  is  reckoned  as  a 
certainty  and  any  hope  of  success  is  con- 
sidered ridiculous,  and  is  therefore  sup- 
pressed. If  it  is  a  question  of  a  duel,  the 
outcome  is  felt  to  be  entirely  unfavorable 
to  the  one  thus  afflicted."  He  emphasizes 
indefi.nite  expectation  as  one  of  the  chief 
mental  causes  of  fear. 

This  pitiable  condition  sometimes  ap- 
proaches the  border  of  the  ridiculous 
in  the  eyes  of  those  who  do  not  under- 
stand the  tortures  to  which  its  victims 
are  exposed.  The  writer  knows  of  in- 
numerable instances  in  which  the 
assumption  of  new  duties  were  ap- 
proached with  paralyzing  doubts  and 
forebodings.  Fear  of  inability  to  assume 
new  responsibilities,  when  so  doing 
would  assure  success,  has  kept  many  a 
person  who  is  a  victim  of  this  affliction, 
in  the  rank  and  file,  when  true  merit 
should  have  made  him  a  leader  and  a 
success  in  his  special  field  of  endeavor. 
These  persons  are  often  failures  because 
they  actually  fear  success,  they  shrink 
from  the  publicity  and  responsibility  that 
most  great  successes  bring.  They  dread 
to  give  to  the  world  sincere  ideas  of  the 
first  magnitude,  because  they  fear  the 
world  may  look  at  them  askance,  or  con- 
demn really  worthy  ideas  as  wrong. 
Many  an  author,  inventor,  possible 
statesman,  and  even  genius  has  gone 
through  life  as  a  nobody  not  from  lack 
of  ability,  but  because  he  was  afflicted 
with  a  malady  which  is  as  truly  a  disease 
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as  many  anolhcr  aflliclion,  and  just  as 
snscei)tiblc  of  treatment, — it  is  the 
malady  of  fear ! 

In  order  not  to  confuse  abnormal  fear 
with  that  which  may  be  considered   in- 


condition  can  be  overcome  by  the  power 
of  persuasion,  or  other  means  more  or 
less  well  intentioned.  Such  attempts  on 
the  ])art  of  friends  only  result  in  increas- 
intj-  the  fear  of  the  one  afflicted  to  the 
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"THE   ATTITUDE  OF  THE  PARENT  TOWARD  THE  CHILD   AFFLICTED 
MAY    HAVE  CONSEOUENCES  OF  THE   UTMOST   IMPORTANCE." 


stinctive  and  common  to  a  majority  of 
healtliy  individuals,  a  few  words  on  so 
called  '"mountain  dizziness"  will  suffice 
as  an  example  to  distinguish  the  two.  For 
instance,  some  people  cannot  look  from 
a  height,  or  climb  a  narrow  path,  or 
descend  a  steep  one.  Others  cannot  pass 
a  precipitous  slope,  or  go  beneath  an 
overhanging  rock.  This  is  due  to  nat- 
ural, physical  reasons,  but  if  this  condi- 
tion is  once  present,  it  always  recurs,  and 
it  is  quite  a  mistake  to  suppose  that  this 


point  of  complete  paralysis,  with  in- 
creased action  of  the  heart,  followed 
often  by  fainting  spells. 

As  already  indicated,  the  causes  of 
abnormal,  unreasonable  fear — or  fear  as 
a  disease — are  for  the  most  part  un- 
known. However,  the  condition  is  very 
often  accompanied  with  digestive  dis- 
turbances, and  Professor  Cramer,  who 
has  made  a  close  study  of  the  subject 
for  a  number  of  years,  is  inclined  to 
believe  that  manv  of  these  cases  are  a 
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result  of  some  ailment  of  the  stomach 
or  general  digestive  tract,  inasmuch  as 
many  cases  are  relieved  or  cured  by 
treatment  directed  to  the  digestive  de- 
rangement. To  quote  again  this  author- 
itative student  of  this  interesting  sub- 
ject, "I  have  observed,"  he  says,  "a  form 
of  fear  which  occurred  in  individuals 
who,  as  a  result  of  becoming  addicted  to 
the  daily  use  of  alcohol,  gradually  ac- 
quired the  habit  of  imbibing  it  in  large 
quantities.  I  have  noticed  this  especially 
in  army  officers,  who  as  a  result  of  this 
habit,  generally  develop  a  chronic  catarrh 
of  the  stomach  or  intestines.  After  this 
condition  has  lasted  some  time.  I  have 
often  seen  develop  in  those  afflicted,  a 
severe  condition  of  fear.  These  attacks 
occur  at  varying  intervals,  and  the  vic- 
tims are  often  brought  to  the  verge  of 
despair.  As  a  rule,  these  persons,  most 
of  whom  formerly  possessed  very  ener- 
getic natures,  struggle  long  against  the 
distressing  symptoms,  until  at  last  they 
visit  their  doctor  and,  somewhat  ashamed, 
hesitatingly  tell  him  of  their  trouble." 

Considering  the  number  of  sources  to 
which  this  annoying  and  occasionally 
serious  trouble  may  be  due,  it  is  not  pos- 
sible to  suggest  treatment  that  would 
apply  in  all  instances,  and  particularly  is 
there  no  one  thing  which  would  prove 
satisfactory  even  in  a  majority  of  cases. 
Surprising  success,  however,  is  often 
obtained  whenever  any  untoward  symp- 
toms accompany  the  condition  of  fear, 
as  for  example,  digestive  disturbances. 
If  attention  is  paid  to  the  diet,  and  regu- 
larity of  habits  in  general  are  cultivated, 
the  trouble  often  disappears  without  the 
use  of  anything  further,  but  even  in  these 
cases,  special  treatment  for  respective 
stomach  troubles  must  occasionally  be 
applied,  as  very  seldom  are  two  persons 
fflicted  in  exactly  the  same  way.  Atten- 
tion to  the  general  health  is  equally  im- 
portant. Exercise,  fresh  air,  sunshine — 
nature's  remedies — are  of  as  much  im- 
portance here  as  they  are  in  most  ail- 
ments of  long  standing.  Sometimes,  too, 
a  person  complains  of  a  stomach  when 
in  reality  he  is  depriving  his  whole 
system  of  an  opportunity  to  build  itself 
up  by  regular  exercise  in  the  open  air, 
and  by  okaining  sufficient  oxygen  from 
the  air  itself.  Emphasis  is  laid  on  this 
point  because  of  the  relation  of  stomach 


trouble  to  the  malady  of  fear,  and  be- 
cause many  of  these  cases  of  fear  are 
found  to  be  due  to  an  impoverished  con- 
dition of  the  blood, — a  lack  of  iron,  in 
other  words.  Good  food,  good  air,  and 
exercise  tend  to  repair  this  latter  condi- 
tion more  than  anything  that  may  be 
named.  Change  of  scene,  rest  from  usual 
work,  and  constant  occupation  in  the 
form  of  recreation  are  important  aids  in 
bringing  about  a  normal  state  in  those 
afflicted  with  fear.  Massage  is  some- 
times applied  with  success.  Many  are 
apt  to  resort  to  electricity  in  some  form, 
and  to  cold  baths.  It  is  the  opinion  of 
those  whose  opinion  is  of  value,  that 
these  latter  measures  are  generally 
worthless,  and  in  some  instances  may  do 
real  harm  by  having  an  enervating  effect, 
with  the  consequence  that  the  fear  is 
directly  increased.  Mental  treatment  by 
suggestive  therapeutics  in  the  malady  of 
fear,  is,  strange  to  say,  usually  quite 
useless,  or  at  the  best  has  only  a  tem- 
porary effect  which  afterwards  leaves 
those  thus  treated  in  a  really  worse  con- 
dition. In  the  few  cases  of  fear  due  to 
alcoholism  this  must  be  treated  as  the 
primal  cause,  and  if  success  is  met  with 
in  this  regard,  it  is  pretty  certain  that 
the  condition  of  fear  will  soon  cease  to 
exist. 

But  the  wdiole  matter  still  remains  to 
be  worked  out  on  a  satisfactory  scientific 
basis,  and  once  more  the  words  of 
Professor  Cramer,  who  has  worked 
longer  on  the  subject  than  the  present 
writer,  may  sum  up  the  difficulties.  "I 
have  carefully  studied,"  he  says,  "every 
work  on  this  subject  for  over  twenty 
}ears,  and  have  myself  been  much  occu- 
pied with  the  question,  but  like  other 
scientists  I  have  always  been  compelled 
to  return  to  my  old  conviction  that  there 
is  yet  much  work  to  be  done  before  we 
can  solve  all  these  questions  in  connec- 
tion with  the  subject  of  fear,  as  new- 
difficulties  always  arise  just  at  the  mo- 
ment when  we  think  a  solution  has  been 
found.  Not  one  of  the  least  is  the  fact 
that  in  these  investigations  it  is  so  diffi- 
cult to  separate  the  cause  from  the 
effect."  But  in  spite  of  this,  much 
ground  has  been  gained  from  the  one 
fact  that  the  condition  of  fear  as  out- 
lined in  this  article  has  at  last  become 
recosfnized  as  a  classified  disease. 


MAKING    ARTIFICIAL    MARBLE 

By 
EDWARD     I.    PRATT 


GOOD  marble  costs  seven  dol- 
lars a  yard.  it  can  be 
manufactured  now  for  forty 
cents.  Until  recently  no 
"  substitute  had  been  found 
that  could  compare  with  it  in  beauty  or 
durability.  Now  several  secret  processes 
have  been  discovered  by  means  of  which  a 
substitute  is  produced  which  so  perfectly 
reproduces  the  genuine  that  even  experts 
are  unable  to  detect  the  difference. 

The  imitation  is  manufactured  from 
secret  cement  mixtures  and  costs  but  a 
fraction  of  even  inferior  grades  of  quar- 
ried marble.  Not  only  is  the  likeness 
perfect  for  one  kind  but  twenty-eight 
dift'erent  marbles  can  now  be  reproduced 
by  the  wonderful  process.  Wherever  we 
see  real  marble,  this  beautiful  and  won- 
derful polished  stone  from  Italy,  or 
Numidia  or  other  parts  of  the  world  and 
even  our  domestic  marbles,  where  cut 
from  the  solid,  natural  stone  :  the  deli- 
cate tracery  and  coloring 
seems  closely  associated 
with  the  world  old  history 
of  our  earth.  Its  origin — 
the  romance  of  its  discov- 
ery ;  the  quarrying  and 
polishing,  the  whole  his- 
tory of  each  piece  has  al- 
ways with  it  the  charm  of 
beauty  and  age  —  earth 
])orn.  But  now  we  can  be 
no  longer  sure:  this  beau- 
tiful Numidian  marble  bal- 
ustrade with  those  delicate 
shadings  of  red  and  brown 
may  have  come  from  far  oft' 
land.s — quarry  hewn  by 
swarthy  sons  of  the  desert 
— but  it  is  just  as  likely 
that  it  was  made  right  at 
home  and  only  been  in  ex- 
istence a  few  months. 

With  the  new  process  can 


be  made:  wainscoting,  molding,  mantels, 
arches,  balustrades,  counters,  tables, 
walls,  flooring,  architectural  ornaments, 
and  many  other  articles.  Some  of  the 
kinds  most  frequently  imitated  are  the 
white  veined  Queen  Anne,  the  Numidian, 
Convent  Sienna,  white  Carrara,  French 
and  American  marbles. 

With  a  different  secret  process,  newly 
discovered,  an  imitation  of  French  Caen 
stone  can  be  produced  from  cement  and 
this  can  be  carved  and  treated  in  every 
way  as  the  ordinary  building  stone  that 
is  used  so  constantly  in  architectural 
finishing.  In  a  similar  manner,  ordinary 
Portland  cement  can  be  polished  and  then 
finished  as  a  substitute  for  marble. 

The  great  possibilities  of  the  new 
products  can  be  best  appreciated  by 
architects  and  builders ;  and  the  magnifi- 
cent marble  vestibules,  halls  and  en- 
trances, pillars,  and  entire  floor  and 
wainscoting  in  houses  and  public  build- 


The  Marble  Polishing  Room. 
Newly  finished  slabs  can  be  seen  standing  against  walls  and  tables. 
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Drying  and  Storing  Racks  for  the  Imitation  M 
The  delicate  tracery  of  the  genuine  is  reproduced  in  this 

ings  made  with  the  manufactured  marble 
are  evidences  of  its  sviccess. 

Not  only  do  these  built  marbles  look 
and  feel  exactly  as  the  real  stone  but  the 
manufacturers  claim  that  they  withstand 
the  severest  tests  in  the  way  of  strain, 
heat,  shock — as  electric  current  insulat- 
ors and  all  the  adverse  elements  to  which 
any  architectural  work  is  subjected.  As 
electrical  tests  have  been  successful,  the 
new  material  can  be  used  to  advantage 
in  the  making  of  power  switchboards. 
Tests  have  been  made  of  slate,  veneered 
with  the  cement  process,  the  -surface 
fini.shing  being  in  verde  antique  imita- 
tion, these  slabs  having  withstood  a  test 
of  sixty  thousand  volts  without  dam- 
age. 

This  artificial  marble  can  also  be 
veneered  on  wood  or  ordinary  stone. 
Slabs  with  the  finish  of  Vermont  marble, 
faced  on  wood,  appear  as  genuine  as  the 
solid  stone. 

The  inventor  of  the  new  process 
began  in  the  statuary  business  and  visit- 
ors escorted  through  the  "marble  fac- 
tory" are  first  shown  through  rooms 
where  stand  life  size  statues  of  all  the 
saints  in  the  calendar.  In  another  room, 
are  vast  shelves  filled  with  what  at  first 


arble  Slabs. 
artificial  stone. 


appear  to  be  mummy  cases 
tied  with  string;  but  a 
closer  inspection  shows 
them  to  be  sectional  molds 
of  some  of  the  finished 
statues  just  inspected.  To 
prevent  confusion,  they  are 
labeled  and  the  visitor  can 
see  St.  Anthony  resting 
quietly  next  to  some  local 
town  celebrity,  recently 
done  in  plaster,  St.  Pat- 
rick lying  on  both  of  them 
while  crowding  all  around 
are  various  biblical,  ancient 
and  modern  historical  char- 
acters ;  children,  animals 
and  legendary  creatures. 
But  the  new  marble  mak- 
ing has  crowded  them  per- 
manently to  the  shelf. 

The  visitor  is  also  shown 
a  globe  about  two  feet  in 
diameter  that  appears  to  be 
solid  marble ;  one  quarter 
seemingly  being  verde  antique,  or  the 
green  French  marble ;  another  gray 
Italian ;  and  a  third  Sienna  marble ;  but 
all  of  these  are  perfect  imitations,  the 
delicate  lines  and  wonderful  polish  of 
the  real  stone  being  evident.  Yet  the 
manufacturer  states  that  the  globe  was 
made  in   his   factory. 

About  thirty  men  are  now  employed 
at  the  work  but  only  one  or  two  know 
the  secret  of  manufacture.  The  first 
department  show^s  the  preparing  and 
mixing  of  the  raw  material ;  the  second 
large  room  is  arranged  with  specially 
built  tables  for  the  laying  out  of  the 
forms  and  slabs.  These  tables  are  built 
with  glass  tops  and  a  special  heating  ap- 
])aratus  is  used  in  the  finishing  of  the 
first  processes.  IMost  of  the  new 
methods  are  patented  but  the  scheme  of 
work   is  guarded   secretly. 

Another  part  of  the  factory  is  ar- 
ranged for  handling  the  veneering  proc- 
esses. •  Another,  the  polishing ;  while 
the  special  orders  and  statuary  work 
have  a  room  apart.  After  the  polishing 
and  the  last  drying  and  hardening  the 
slabs  are  stored  in  great  racks  from 
which  they  are  cut  and  sold  as  the  mar- 
ket demands. 


THE  WORK  UN  THE   DAM   WELL   UNDER   WAY, 
The  discharge  pipes  are  shown  at  tlic  right. 


DAM    COSTS    A    TOWN'S    LIFE 

By 
CHARLES    M.    NILES 


THE  march  of  human  progress 
is  sometimes  accompanied  by 
great  and  unavoidable  sacri- 
fices. Such  is  the  case  with 
the  people  of  Delta,  a  small 
village  nestling  in  a  green  valley  amid 
the  foothills  of  the  Adirondack  Moun- 
tains. The  happy,  hustling  people  of 
this  pretty  hamlet  have  suddenly  found 
themselves  homeless.  The  State  of  New 
York  has  confiscated  the  entire  village, 
which  lies  within  the  area  to  be  flooded 
by  the  new  barge  canal  reservoir. 

When  it  was  first  rumored  that  the 
state  intended  to  build  a  huge  dam  in 
the  gorge  below  the  village,  the  people 
laughed  incredulously.  Then  the  sur- 
veyors appeared  and  began  running  their 
lines  through  the  village  streets  and 
along    the    neighboring    hillsides.     Still 


the  residents  hoped  that  something 
would  occur  to  save  their  homes  from 
destruction.  But  the  contract  for  the 
work  was  soon  let,  and  then  the  seizure 
of  property  began.     Delta  was  doomed. 

Of  course,  the  state  has  paid  liberally 
for  houses  and  lands.  Nevertheless  the 
people  of  Delta  are  leaving  their  lifelong 
homes  with  deep  regret.  So  intimate  has 
been  the  life  of  the  villagers  that  their 
separation  is  like  the  breaking  up  of  a 
large  family.  Some  are  even  planning  to 
build  new  homes  on  the  hilltops,  where 
they  can  overlook  the  new  lake  which 
will  soon  obliterate  the  present  village 
forever. 

Although  each  bucketful  of  concrete 
that  is  dumped  into  the  forms  brings 
nearer  the  destruction  of  their  homes,  the 
residents    of    Delta    are    watching    the 
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GENERAL  VIEW  OF  OPERATIONS  AT  DELTA. 
Thr  pli'ito  sliows  thi'  pr.-scntcoursi-  of  tli<-  Black  River  Canal  and  the  piers  for  the  new  aqueduct. 


work  with  growing;  admiration.  Indeed, 
the  Deha  dam  is  attracting-  widespread 
attention,  for  it  has  many  noteworthy 
features.  When  completed  it  will  impound 
the  largest  artificial  lake  designed  solely 
to  furnish  w^ater  for  a  navigable  canal. 

The  State  of  New  York  is  now 
engaged  in  building  a  new  barge  canal 
system  at  the  enormous  cost  of  $101  ^- 
000.000.  But  a  canal  is  of  no  use  with- 
out water  to  fill  it.  and  the  present  supply 
is  wholly  inadequate,  especially  on  the 
summit  level  near  Rome.  At  this  point 
the  Mohawk  River  is  taken  into  the 
canal,  but  the  flow  of  the  river  is  always 
small  in  summer,  just  when  water  is 
most  needed  for  the  canal. 

In  view  of  this  fact,  the  engineers 
decided  to  build  a  huge  dam  and  capture 
the  spring  floods  of  the  Mohawk,  then 
release  the  water  gradually  as  needed 
during  the  summers.  The  Delta  gorge 
a  few"  miles  farther  up  the  valley  imme- 
diately presented  itself  as  the  ideal  loca- 


tion for  such  a  dam.  The  gorge  itself 
is  narrow  and  rock-w'alled,  while  just 
above  it  the  valley  expands  into  a  great 
natural  basin  which  is  supposed  to  be  the 
bed  of  a  prehistoric  lake.  Now,  the 
engineers  are  planning  to  reverse  the 
work  of  nature  and  restore  the  old  lake 
for  the  use  and  benefit  of  mankind.  Inci- 
dentally the  village  of  Delta  will  be 
sacrificed  to  the  public  welfare. 

The  crest  of  the  Delta  dam  rises  one 
hundred  feet  above  the  rock  foundation, 
while  it  measures  a  thousand  feet  from 
end  to  end.  Its  85,000  cubic  yards  of 
stone  and  concrete  are  calculated  to  with- 
stand the  greatest  pressure  that  can  ever 
be  brought  upon  it.  To  permit  the  swift 
and  easy  passage  of  the  great  floods 
which  sometimes  occur  on  the  Mohawk, 
a  300-foot  spillway  has  been  provided  in 
the  center  of  the  main  dam.  The  erosive 
force  of  the  escaping  flood  will  be  tre- 
mendous, but  the  surface  of  the  spillway 
is  given  a  a:entle  curve,  so  that  the  water 


MOVING   THE    BLACK  RIVER   CANAL. 
This  must  be  done  in  order  to  make  possibh^  the  completion  of  the  dam. 
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will    slide   <lo\vn    instead   of   falling'-      -^^ 
base  of  the  dam  a  pool  ten  feet  deep 


tlie 


with 


out    the 
stone ; 


will  be  formed  by  hollowing 
river  bottom  and  pavin^^  it 
and  the  water,  falling  upon  this  water- 
cushion,  can  do  no  injury  to  the  founda- 
tions. 

lust  east  of  the  spillway  are  locatec.' 
the  four  discharge  jMpes.  each  one  larL,'-e 
enough  for  a  man 
to  walk  through, 
'riie  out  flowing- 
water  will  be  regu- 
lated !)>•  heavy  iron 
sluice  gates  at  the 
u])i)er  ends  of  the 
])  i  ])  e  s  a  n  d  large 
valves  at  the  hnver 
ends.  Notches  have 
beet!  left  in  the  con- 
crete walls  of  the 
ujiper  gate  liouse,  so 
that  the  How  can  be 
stopped  with  planks 
in  case  of  an  acci- 
dent to  the  gates. 
The  pipes  are  ar- 
ranged to  discharge 
into  a  large  con- 
crete basin,  which 
will  protect  the 
foinidations  from 
e  r  o  s  i  o  n  at  this 
point.  F  1  o  w'  i  n  g 
over  the  rim  of  the 
basin,  the  water 
will  f  o  1  1  o  \v  the 
present  channel  of 
the  river  until  it 
reaches  the  barge 
canal  at  Rome. 

Although  unique 
in  many  respects,  the  Delta  dam  has  not 
been  made  the  subject  of  any  experi- 
ments. Only  the  best  materials  and 
methods,  as  proved  by  past  experience, 
have  entered  into  the  construction.  The 
contractor,  one  of  the  best  in  New 
York,  has  prosecuted  the  work  steadil\- 
for  the  past  two  years,  and  now  the  big 
job  is  nearing  completion.  The  workmen 
are  mostly  Italians,  who  live  quite  hap- 
pily in  a  village  which  they  have  estab- 
lished on  the  plateau  at  the  east  end  of 
the  dain. 

A   score   of  tall   derricks   operated   by 
powerful   hoisting  engines  are  stationed 


;il  convenient  points  nt'ar  tlie  dam.  In 
digging  for  the  f(jnndalions  the  derricks 
were  equipped  with  orange-peel  buckets, 
which  handled  the  earth  and  blasted  rock 
with  great  facility.  The  excavated  ma- 
terial was  conveyed  to  the  spoil  banks  in 
automatic  dump  cars  running  over  a 
narrow  gauge  railroad.  A  switchback 
was  constructed  on  the  .steep  hillside,  so 
that  trains  could 
reach  the  ])lateau 
above  the  gorge, 
where  the  work  on 
the  1>  1  a  c  k  River 
Canal  was  in  i)rog- 
ress. 

The  concrete- 
mixing  tower  is  lo- 
cated  near  the 
Rlack  River  Canal. 
Sand  and  crushed 
stone  are  unloaded 
from  barges  di- 
rectly into  the  large 
]io|)per  bins  at  the 
top  of  the  tower. 
h>om  the  bins  the 
ingredients  are 
chuted  to  the  mixer, 
in  the  proportions 
of  one  part  of 
cement  to  seven 
and  a  half  of  sand 
and  s  t  o  n  e.  The 
mixer  is  a  cubical 
steel  box  which 
mixes  two  cubic 
vards  of  concrete  in 
a  few  quick  revolu- 
tions. The  concrete 
is  conveyed  to  the 
forms  in  bottom- 
dump  buckets,  which  deposit  it  in  the 
exact  spot  where  it  is  wanted. 

The  dam  is  being  built  in  sections 
about  thirty  feet  long.  The  forms,  some 
of  which  are  as  big  as  the  side  of  a  barn, 
are  built  on  the  ground,  then  hoisted 
into  place  with  derricks  and  securely 
fastened.  The  material  forming  the  dam 
is  known  as  cyclopean  masonry.  It  con- 
sists of  huge  rocks  weighing  many  tons 
each  embedded  in  concrete.  These  great 
rocks  make  up  nearly  fifty  per  cent  of 
the  dam's  mass.  In  the  ends  of  each 
section  of  the  dam  are  left  \'-shaped 
grooves,  forming  water  tight  expansion 


bxcAVAi  i.\(;  11  >R   iHK  L<u:k>. 
A  sixty-fdot  rut  through  solid  rock. 
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joints,  which  will  prevent  the  unsightly 
and  dangerous  cracks  sometimes  found 
in  concrete  structures. 

Steam  is  the  mainspring  of  all  the 
varied  work  at  Delta  dam.  Nothing  is 
done  by  hand  if  it  can  be  avoided.  The 
central  power  house  contains  several 
large  boilers  from  which  steam  is  sup- 
plied for  all  purposes.  Powerful  steam 
pumps  expel  the  water  from  the  coffer 


stantly  engaged  in  unloading  the  fleet  of 
barges  that  are  engaged  in  hauling  the 
material. 

The  present  line  of  the  Black  River 
Canal  passes  through  Delta  gorge. 
Before  the  dam  can  be  completed  the 
canal  must  be  moved  to  the  plateau  on 
the  east  side  of  the  valley.  To  carry  the 
canal  across  the  river  and  up  the  hillside, 
it  will  be  necessary  to  build  one  single 


THE  CONCRETE  MIXER. 

Sand  and  crushed  stone  being  unloaded  from  barges  directly  into  the  hoppers. 


dams.  Drills  and  channelers  penetrate 
the  barriers  of  rock  which  bar  the 
progress  of  the  work.  Steam  turns  the 
concrete  mixer  and  operates  the  pile 
driver.  There  are  also  two  steam  shovels 
at  work,  plowing  a  path  through  the 
earth  in  one  place,  piling  up  an  embank- 
ment in  another.  And  finally  come  the 
puffing,  pompous  little  locomotives  which 
convey  material  to  and  from  all  parts  of 
the  v.'ork. 

The  proximitv  of  the  Black  River 
Canal  renders  the  importation  of  supplies 
a  comparatively  easy  matter.  The  con- 
tractor owns  a  quarry  and  a  sand  pit 
only  a  few  miles  away  on  the  line  of  the 
canal.  As  the  work  progresses  the  large 
quantities  of  coal,  cement  and  steel 
needed  for  the  construction  are  brought 
from  Rome  by  way  of  the  canal.  Several 
derricks  along  the  canal  bank  are  con- 


lock,  a  new  aqueduct,  and  a  flight  of 
three  combined  locks  having  a  lift  of 
62  feet.  On  account  of  their  great 
height,  the  concrete  lock  walls  are  tied 
to  the  channeled  face  of  the  cliff  by 
twisted  iron  rods  grouted  deep  into  the 
rock,  forming  the  very  strongest  sort  of 
cement  work. 

The  canal  passes  around  the  end  of 
the  dam  in  a  deep  rock  cut.  Emerging 
from  the  cut  just  above  the  water  line 
of  the  reservoir,  the  canal  follows  the 
hillsides  in  long,  sweeping  curves  until 
it  rejoins  the  present  channel  two  miles 
east  of  the  dam.  The  rock  from  the  cut 
was  placed  along  the  canal  embankment 
to  protect  it  from  the  wash  of  the 
reservoir  and  also  for  the  purpose  of 
forming  a  bed  for  the  highway,  the 
course  of  which  was  also  changed. 

The  Delta  dam  will  impound  2,750,- 


DIGGING  THE  FOUNDATIONS. 
Most  of  this  work  was  done  with  "orange  peel"  buckets. 


000,000  cubic  feet  of  water,  which  is  a 
sufficient  quantity  to  fill  the  entire  400 
miles  of  the  barge  canal.  The  water  will 
rise  to  an  average  depth  of  23  feet  over 
3.000  acres  of  rich  land — enough  to 
make  half  a  hundred  good-sized  farms. 
All  the  buildings  in  the  village  of  Delta 
are  to  be  demolished,  trees  and  bushes 


will  be  cut  down,  and  the  entire  basin, 
before  the  flood  is  turned  in,  made  as 
clean  as  if  the  water  were  to  be  used  for 
drinking  purposes. 

The  work  is  nearly  finished  now ;  the 
last  gap  in  the  great  dam  will  soon  be 
closed.  Then  Delta,  with  its  humming 
mill,  its  pretty  homes  and  fertile  fields, 


LOOKING  EAST  FROM   THE  ENGINEERS'   HEADQUARTERS. 
Stone  is  being  piled  at  the  base  of  the  dam. 
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SECTIONAL  VIEW  OF  THE  SPILLWAY. 

Notice  the  V-shaped  grooves  for  expansion  joints. 


will  be  buried  under  many  feet  of  water. 
It  will  be  but  a  memory  of  the  past — a 
pleasing  memory  to  those  who  were  here 
born  and  reared.  Only  the  flashing  trout 
or  the  plodding  turtle  will  traverse  its 


once-busy  streets.  But  the  name  of  Delta 
will  not  be  obliterated  from  the  map,  for 
it  will  remain  to  designate  that  splendid 
body  of  water  which  will  take  its  place — 
Lake  Delta. 


Dinner 

=^ail  Philosophy 

^  Even 

food  for  thought  appears  to  be  adulterated. 

^  A  good  name  will  sometimes  give  you  the  use  of 
other  men's  riches. 

^  Some 
refuse 

men  have  such  a  horror  of   debt  that  they 
to  let  their  friends  owe  them  money. 

^  Never  run  after 
will  be  another 

a  woman  or  a  street  car  —  there 
Dne  along  in  a  minute  or  two. 

^ 


NATIONAL 

FORESTS 
FOR  THE  EAST 

6y  Wm   Atherton   Du  Puy^^ 


UXCLE  SAATS  blanket  uf  pro- 
tection which  rests  upon  the 
watershed  forests  of  the 
mig-hty  West  is  to  be  brought 
to  the  headwaters  of  the 
streams  that  How  into  the  Atlantic  and 
there  unrolled.  The  national  forest,  which 
is  likewise  a  national  playground,  is  to 
be  set  up  in  the  back  yards  of  the  millions 
who  teem  through  the  streets  of  the 
eastern  cities.  The 
streams  of  the  East. 
l)y  which  nestle  the 
spindles  of  the  na- 
tion, are  to  be  given 
the  benefit  of  pro- 
tected m  o  u  n  t  a  i  n 
slopes  at  the  foun- 
tain sources.  The 
streams  that  bear 
the  trade  of  a  na- 
tion are  to  have 
their  navigability 
])  r  e  s  e  r  V  e  d.  The 
great  industries  that 
depend  upon  hard- 
wood for  their  very 
existence  are  to 
have  set  aside  for 
them  the  very  lands 
upon  which  hard- 
woods grow  best 
and  posterity  is  not 
to  be  denied  its 
plowhandles  nor  its 
liousehold  f  u  r  n  i- 
t  u  r  e.  F  i  n  a  1 1  _\ , 
European  m  e  t  h- 
ods  of  growing- 
timber 


handsome  i^rcjtits  in  the  process  are  to  be 
introduced  into  the  United  States. 

For,  in  the  course  of  a  certain  good 
day's  work  toward  the  close  of  the  last 
regular  session  of  Congress  a  bill  was 
passed,  which  provides  for  the  creation 
of  the  White  ^Mountain  and  Appalachian 
forests.  It  lays  down  a  new  policy  for 
the  nation.  It  is  the  mile  stone  of  a  new 
era.  It  is  the  third  great  step  in  the 
development  of  the 
nation's  forestry 
])  o  1  i  c  y,  the  first 
l)eing  the  creation 
(jf  the  national  for- 
ests in  1891  and  the 
second  the  estab- 
1  i  s  h  m  e  n  t  of  the 
F'orest  Service  in 
1905.  Bringing  for- 
estry to  the  East 
and  applying-  Euro- 
pean methods  to  it 
promise  to  affect 
the  masses  of  the 
people  more  di- 
rectly than  either 
earlier  ven- 


of  the 
tures. 
The 
which 
houses 


and  making 


Thk  Forested  .\reas  of  the  Appalachians. 

Tin;  shaded  portions  indicate  land  fit  only  for  growiny 

timber,  while  black  indicates  the  regions  in 

which  land  is  now  being  bought 

by  the  government. 


Weeks'  bill 
passed  b<jtli 
of  Congress 
and,  with  the  sig- 
nature of  the  Presi- 
dent, became  a  law 
on  the  first  of 
Marc  h,  appropri- 
ates $2,000,000  a 
year  for  a  period  of 
five  years.    It  pro- 
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vides  for  an  organi- 
zation to  handle 
these  funds  to  be 
known  as  the  Na- 
tional  Forest 
Reservation  Com- 
mission. This  com- 
mission is  to  consist 
of  the  Secretary  of 
Agriculture,  the 
Secretary  of  the 
Interior,  the  Secre- 
tary of  War,  two 
senators  and  two 
m  embers  of  the 
House.  The  Vice 
President  has  ap- 
pointed Senator 
Gallinger  of  New 
Hampshire  and 
Senator  Smith  of 
Maryland,  and  the 
Speaker  of  the 
House  appointed 
Rep  re  sentative 
Hawley  of  Oregon 
and  Representative 
Lee  of  Georgia. 
The  commission 
chose  the  Secretary 
of  War  as  its  presi- 
dent and  is  now 
ready  for  the  actual 
purchase  of  lands. 
The  commission 
is  the  final  authority 
jn  the  disposition 
of  this  money  but 
the     Secretary     of 

Agriculture  is  the  moving  spirit.  The 
Forest  Service  comes  under  him  and  he 
is  authorized  to  make  all  examinations 
of  land.  Tlie  bill  provides  that  all  land 
bought  must  be  on  the  headwaters  of 
navigable  streams.  After  the  Secretary 
of  Agriculture  has  reported  on  certain 
lands  and  recommended  their  purchase 
the  Geological  Survey  is  called  in  to 
finally  determine  whether  or  not  they  are 
at  the  headwaters  of  navigable  streams, 
and  important  to  their  protection.  In 
considering  the  White  Mountains  and 
the  Appalachians  this  latter  is  merely  a 
formality,  for  all  those  mountains  are  so 
located  with  reference  to  such  streams. 

When  the  lands  in  a  given  area  have 
been    selected    as    available    for    sfovern- 


WiLLiAM  L.  Hall,  the 

THORITY  ON  THE  N 


mental  purchase  the 
holders  of  such 
lands  are  asked  to 
offer  them,  stating 
areas  and  prices 
asked.  As  there  is 
ten  times  as  much 
suitable  land  as  the 
government  will  be 
able  to  buy  with 
the  money  available 
there  will  be  ample 
opportunity  to  se- 
lect only  lands  of- 
fered at  low  prices 
and  the  chance  of 
exacting  e  x  o  r  b  i- 
tant  sums  will  not 
exist.  The  offers 
are  now  coming  in 
rapidly  and  before 
the  summer  is  over 
the  nation  will  have 
acquired  the  nu- 
cleus of  its  eastern 
forests. 

These  lands  will 
be  located  in  the 
loftier  regions  of 
the  White  Moun- 
tains  of  New 
Hampshire  and 
Maine,  in  the 
Youghiogheny 
watershed  in  Mary- 
land, the  Potomac 
headwaters  of  Vir- 
ginia and  West 
Virginia,  the  Mo- 
nongahela  watershed  in  West  Vir- 
ginia, the  Blue  Ridge  strip,  the  high 
mountains  in  western  North  Carolina 
and  eastern  Tennessee  and  small  sections 
in  South  Carolina  and  Georgia.  All  this 
land  is  near  the  mountain  tops,  none  of 
it  is  fit  for  farming  and  forests  are  the 
only  possible  utilization  of  it.  It  is  sell- 
ing for  from  two  to  ten  dollars  an  acre. 
The  present  five-year  appropriation  will 
probably  acquire  1,500,000  acres.  It  is 
figured  that  5,000,000  acres,  an  area 
equal  to  the  state  of  Massachusetts,  will 
constitute  a  nucleus  for  an  efficient 
control  of  important  eastern  headwaters. 
Such  is  the  skeleton  for  the  working 
out  of  the  forest  scheme  in  the  east  as 
it  appears  from  the  mere  externals.     But 


Government's  Best  Au 
EW  Forest  Regions. 


AMONG  THE  PICTURESQUE   PEAKS  OF  THE  APPALACHIANS, 
Top  of  Grandfather  Mountain.  North  Carolina. 


the  provisions  of  the  bill  have  in  mind 
much  bigger  things.  There  is  the  matter 
of    fire    protection,    for    instance.     Fire 


causes  the  loss  of  many  millions  of  dol- 
lars' worth  of  timber  each  year  in  the 
states  concerned.     Some  of  these  states 
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Ykllow  VoTi^XK—Liriodendron  tulipifera — Onk  of 
THE  Best  of  the  Hardwoods. 


have  some  sort  of  provision  for  fire  pre- 
vention. Others  have  no  provision  what- 
ever. 

The  bill  provides  for  cooperation  be- 
tween the  federal  and  state  governments. 
The  federal  government  offers  funds  for 
fire  prevention  but  only  on  the  basis  of 
the  given  state  providing  equal  or  greater 


amounts.  Then  the  federal  government 
oft'ers  the  results  of  its  ten  years'  experi- 
ence in  fire  prevention  and  its  study  of 
the  question  the  world  around.  In  fact 
the  federal  government  knows  all  about 
fire  prevention  and  merely  wants  aid  in 
putting  its  knowledge  into  eft'ect.  It 
proposes  to  make  demonstrations  of  the 
forests  acquired  in  different  states.  It 
intends  to  ask  the  states  and  private 
owners  to  cooperate  with  it  and  install 
the  methods  which  it  demonstrates.  In 
this  way  the  federal  government  hopes 
to  extend  its  influence  and  the  principles 
of  scientific  forestry  over  an  area  many 
times  as  great  as  that  which  it  owns. 
The  government  owned  forests  will  be- 
come examples  and  demonstrations  of 
the  advisability  of  right  forestry. 

There  are  60,000.000  acres  of  land  in 
the  \Miite  Mountains  and  the  Appa- 
lachians that  will  never  be  useful  for  any 
other  purpose  than  that  of  growing  trees. 
Of  this  area  the  government  expects  to 
ultimately  own  5,000,000  in  the  Appa- 
lachians and  1,000,000  in  the  White 
jMountains,  ten  per  cent,  of  the  whole. 
From  this  ten  per  cent,  it  hopes  to  extend 
its  influence  over  the  remainder.  If  that 
influence  is  suflicient  to  bring  about  efifi- 
cient  forestry  and  fire  protection  the 
benefit  to  stream  flow  and  kindred  ad- 
vantages will  be  as  great  as  if  the  nation 
owned  the  whole. 

The  \\'hite  ^Mountains  in  Xew  Hamp- 
.shire  are  the  most  popular  outing  resort 
in  the  United  States.  They  are  situated 
nearer  the  masses  of  the  people  than  any 
other  such  mountains  and  their  accessi- 
bility draws,  as  a  consequence,  the  great- 
est numbers  of  visitors.  They  are  a 
chaotic  and  irregular  mass  of  mountains 
dotted  with  crystal  lakes  and  gushing 
forth  with  many  streams  that  make  music 
in  the  solitudes  or  go  roaring  over  great 
cliffs.  ]\Iount  Washington  with  an  ele- 
vation of  6.290  feet  is  the  highest  peak 
and  has  ten  fellows  that  rise  above  5,000 
feet. 

The  higher  mountains  have  spruce  as 
the  predominating  natural  growth.  Lo- 
cated among  them  are  five  great  paper 
mills  and  numerous  sawmills  and  these 
have  been  for  years  cleaning  the  hillsides 
of  every  tree  and  converting  them  into 
lumber  and  that  material  upon  which  is 
])rinted  our  daily  papers.    There  are  still 
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a  few  vir.G^in  forests  left  Init  the  i^realer 
part  of  these  forests  have  already  been 
cut  over.  In  the  process  no  thought  has 
been  taken  of  the  future.  Even  the  lesser 
trees  have  been  mowed  down  that  they 
mig-ht  not  obstruct  the  logs  in  their 
progress  down  the  hillsides.  The  dry 
treetops  have  been  left  on  the  ground 
as  a  constant  fire  tra])  and  in  most  cases 
a  fire  has  started  so(.)ner  <ir  later  and  the 
smaller  growth  has  been  killed.  In  many 
regions  erosion  has  followed  and  the 
mountainsides  have  l)een  washed  to  the 
rock  and  will  never  again  grow  trees. 

It  is  these  cut  over  lands  that  the  fed- 
eral government  will  have  to  content 
itself  with  for  the  most  part,  for  virgin 
forests  are  too  valuable  for  it  to  pur- 
chase. It  hopes,  through  right  treatment, 
to  bring  most  of  the  cut  over  lands  back 
to  bearing.  Also  there  is  the  possibility 
of  buying  virgin  forests,  allowing  the 
present  owners- to  log  them  under  super- 
vision. Thus  may  the  young  timber  be 
protected  and  caused  to  again  clothe  the 
liillsides. 

.And  this  reforestration  is  of  untold 
im])ortance  to  the  industries  of  New 
I'jigland.  On  the  streams  that  flow  from 
these  mountains  there  is  invested  $250,- 
fX)0,000  that  depend  on  their  power  for 
the  existence  of  its  mills.  The  Alerri- 
mac  River  is  more  thoroughly  utilized  as 
to  water  power  than  an}-  other  stream  in 
America.  In  the  110  miles  between 
Franklin  and  Xewburyport  there  is  gen- 
erated 30,000  net  horse-power.  The  cities 
of  Manchester,  X.  H.,  and  Lowell  anc 
Lawrence,  Mass.,  depend  upon  it  for 
their  existence.  The  Connecticut  River, 
the  largest  of  New  England  streams,  is 
equally  dependent  upon  the  \\'hite 
Mountains.  For  ten  months  in  the  year 
it  furnishes  120,000  horse-powder.  During 
the  dry  season  the  power  is  less. 

With  the  cutting  off  of  the  timber  of 
the  mountain  sides  the  rains  run  off  im- 
mediately after  falling,  there  are  floods 
and  the  streams  soon  get  to  a  decidedly 
low  flow.  Where  there  are  forests  their 
roots  and  the  ground  covering  of  leaves 
hold  the  water,  the  roots  conduct  it  into 
the  mountain  side  which  becomes  a 
reservoir,  it  runs  off  slowly,  floods  are 
less  and  the  ultimately  released  waters 
find  their  w^ay  into  the  streams  when  the 
dry  season  is  on.     Already  is  N^ew  Eng- 


A  liM   Stand  ok  Vellow  Popi.ak  in  thk 
Ten'nessf.k  .Mountains. 


land  suft'ering  a  great  loss  of  water 
power  and  her  realization  of  the  loss  has 
had  much  to  do  with  the  movement  to 
preserve  the  White  Mountains. 

The  government  will  buy  the  higher 
mountains.  These  will  be  kept  in  the 
right  condition  to  guarantee  them  as  a 
playground   through   all   the   future   and 
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as  storehouses  for 
stream  flow  for  the 
important  streams.  So 
also  will  they  be  set  to 
producing  spruce 
against  the  time  w^hen 
other  supplies  are  ex- 
hausted. New  Hamp- 
shire, Connecticut,  and 
Massachusetts  are  so 
thoroughly  aroused  that 
they  promise  to  co- 
operate with  the  federal 
government  to  the  last 
ditch.  Resort  owners 
and  the  holders  of  pri- 
vate estates  are  also  in 
sympathy  with  the 
movement  and  are  look- 
ing to  the  federal  gov- 
ernment for  instruction. 
There  is  a  great  possi- 
bility of  working  out  a 
system  of  scientific  for- 
estry in  the  White 
Mountains. 

What  waterpower  has 
done  for  New  England 
in  the  past  it  promises 
to  do  for  the  South  in 
the  near  future.  The 
government  realizes 
that  just  now  is  an  im- 
portant era  with  rela- 
tion to  its  Southern 
states.  The  land  hunger 
of  the  people  has  taken 
them  West  until  they 
have  been  turned  back 
by  the  Pacific.  The 
Middle  West  lands  have 
been  developed  to  their 
maximum.  The  nation  is  awaking  to  the 
fact  that  the  only  cheap  lands  left  are  in 
the  Southern  states.  Just  now  the  tide 
of  immigration  is  turning  in  that  direc- 
tion. 

The  industrial  hordes  had  started 
somewhat  in  advance.  All  through  the 
Carolinas,  Georgia  and  Alabama  has 
already  been  spread  a  network  of  cotton 
mills.  The  population  of  those  states 
that  have  for  centuries  wrested  a  poor 
existence  from  their  hillside  farms  are 
now  working  in  the  mills.  The  streams 
from  their  hillsides  are  turning  the 
spindles.    The    mountaineer's    cabin    is 


Secrktary  Wilson  Examining  the  Broad- 
cast Seeding  of  Yellow  Pine 
Upon  an  Old  Burn. 


deserted.  His  clearing 
is  going  back  to  the 
wild. 

The  streams  of  the 
southern  Appalachians, 
according  to  the  Geo- 
logical Survey,  are  cap- 
able of  furnishing 
1,350,000  horse-power 
the  year  round.  This 
would  turn  all  the  mills 
in  the  nation.  New 
England  possibilities 
are  insignificant  in 
comparison  with  it.  It 
would  rent  for  $27,- 
000,000  a  year.  From 
both  sides  of  the  Blue 
Ridge  mountains,  the 
Great  Smoky  moun- 
tains, the  Cumberland 
and  the  Alleghany  flow 
great  streams  that  in- 
vite water  traffic.  These 
streams  are  sluggish 
and  deep  to  the  foot- 
hills and  rapid  and 
powerful  just  beyond. 
So  the  cities  of  the 
future  are  invited  to 
place  themselves  at  the 
head  of  navigation  and 
partake  of  all  the  bene- 
fits of  water  transpor- 
tation, while  at  the  same 
time  they  get  the  en- 
ergy of  the  waters  that 
tumble  over  the  cliiTs 
from  the 
above. 

It  is  for  the  purpose 
of  maintaining  the  even 
flow  of  these  s<::eams  that  the  fed- 
eral government  has  set  its  hand  to 
the  task  of  conserving  the  mountain 
growth.  Two  millions  a  year  are  to  be 
turned  to  this  purpose.  Posterity  is  to 
get  the  benefit.  The  government  is  just 
now  taking  the  longest  look  into  the 
future  that  it  has  ever  taken  in  all  its 
history.  It  sees  the  teeming  industries 
of  the  future  under  favorable  conditions 
and  the  desolation  of  barren  nil  Ides 
where  the  wrong  course  is  followed. 

But  aside  from  indirect  benefit  .'•at  is 
to  be  derived  from  this  program  of  main- 
taining   the    growth    of    timber    on   the 


highlands 


FALLS  OF  THE  CATAWBA  RIVER.  ON  THE  SLOPE  OF  THE  BLUE  RIDGE.  ABOVE 
OLD  FORT.  NORTH  CAROLINA. 


mountain  sides  from  which  the  important 
streams  of  the  East  flow,  there  is  a  direct 
and  concrete  result  to  be  attained.  The 
nation  is  to  be  given  a  supply  of  hard- 


wood from  which  to  make  the  freight 
cars  that  transport  its  goods,  the  vehicles 
in  which  it  rides,  the  kegs  in  which  its 
supplies  are  stored,  the  furniture  for  its 
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A   DEVASTATED   FARM    GOING 


houses,  the  coffins  in  which  its  members 
are  buried. 

These  things  and  the  thousands  of 
others  that  are  made  from  hardwOod  are 
largely  dependent  upon  the  Appalachians. 
For  the  past  few  years  more  than  half 
the  hardwood  of  the  nation  has  come 
from  this  region.  The  percentage  is 
increasing  every  year  for,  throughout 
such  states  as  Ohio,  Indiana  and  Michi- 
gan from  which  great  quantities  of  hard- 
wood formerlv  came,  the  supply  is  nearly 
exhausted.  The  lands  that  grew  the 
former    supply    are    being    turned    into 
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farms  and  will  never  again  produce  hard- 
wood. The  only  hardwood  lands  that 
will  survive  are  those  that  are  not  valu- 
able for  farm  lands.  This  leaves  only 
the  eastern  mountains.  Here  must  the 
hardwood  supply  of  the  future  be  grown. 
Here,  then,  has  the  nation  decided  to 
farm  the  native  growth  of  these  other- 
wise worthless  lands  and  by  so  doing 
turn  them  into  a  resource  of  untold 
value. 

All  of  which  leads  up  to  the  biggest 
thing  in  the  present  movement  which  is 
tree"  farming  for  profit.     Uncle   Sam  is 
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lucking  far  into  the  future  and  sees  the 
time  when  he  may  depend  upon  the  six 
niilHon  acres  he  is  to  buy  in  the  Appa- 
lachians to  yield  him  an  annual  return  of 
five  dollars  to  the  acre  or  a  total  of 
$30,000,000  a  year.  He  knows  it  can  be 
done  because  it  has  been  done  already 
by  half  a  dozen  of  the  nations  of  Europe. 
He  knows  just  how  it  was  done  in  each 
case  and  has  the  advantage  of  the  ex- 
perience of  all  those  nations.  He  will 
grow  the  same  kinds  of  trees  more  easily 
than  they  were  grown  in  Europe  and  he 
expects  a  readier  market  by  the  time  his 


ciii])  is  surticieiilK  mature  to  cut  and 
>ell. 

I'russia,  for  instance,  has  a  forest  of 
7.000,000  acres.  It  is  very  similar  to 
what  our  Appalachian  region  would  be 
if  we  added  to  it  some  of  the  pine  lands 
further  south.  In  1865  these  forests 
\ielded  a  net  profit  of  72  cents  an  acre. 
'In  1<;00  the  ])rofit  was  $1.58.  In  1004  it 
was  $2.50  and  this  )-car  it  is  ex])ected  to 
be  around  $5. 

In  Saxony  there  is  a  forest  of  430.000 
acres  in  spruce  closely  comparable  with 
the  spruce  forests  that  this  nation  expects 
to  develop  in  the  White  Mountains.  Last 
year  Saxony  spent  $3  an  acre  in  caring 
for  this  forest.  Its  net  return  and  profit 
was  $5.30.  In  W'urttemberg  the  state 
forests  are  yielding  a  net  profit  of  $6  to 
the  acre.  The  average  return  from  pri- 
vately owned  forests  in  Germany  which 
have  not  been  cared  for  during  as  long 
a  period  as  the  state  forests  is  $2.40  an 
acre.  The  forests  of  Germany  were  as 
badly  cut  over  and  mismianaged  as  ours 
before  the  present  system  was  adopted. 
The  increases  in  yield  are  greater  today 
than  they  have  been  at  any  other  period. 

In  Switzerland  all  forest  lands  whether 
publicly  or  privately  owned  are  under 
the  control  of  the  government.  Xo  man 
may  cut  timber  ofif  his  own  land  except 
under  the  direction  of  a  forest  officer. 
Young  timber  must  not  be  harmed. 
When  the  land  is  cut  clean  it  must  be 
reforested  within  three  years.  All  the 
farm  land  is  used  in  Switzerland.  Floods 
must  be  prevented  for  the  protection  of 
the  farm  lands.  Forests  mean  the  very 
life  of  the  people.  The  Swiss  could  never 
have  developed  into  the  nation  they  are 
but  for  an  early  adoption  of  forestry 
regulations. 

In  Switzerland  many  of  the  best  for- 
ests are  owned  by  the  cities.  The  city  of 
Zurich  has  a  highly  developed  forest  that 
has  been  protected  since  1680.  It  now 
returns  a  net  profit  of  $12  an  acre  and 
supports  the  city,  no  taxes  being  neces- 
sary. Forests  that  pay  from  five  to  ten 
dollars  an  acre  are  the  rule  rather  than 
the  exception.  The  forests  are  a  great 
national  resource  as  well  as  a  protection. 
Those  upon  which  most  money  is  spent 
pay  greatest  net  returns.  Experience  is 
pointing  to  the  advisability  of  taking 
ofreater  and  sreater  care  of  the  forests 


A  TORRENT  IN  THE  APPALACHIANS. 
Forests  are  a  vital  factor  in  the  conservation  of  watcrpower. 


every  year.  It 
pays. 

France  has 
gotten  into 
the  forestry  game  in  comparatively 
recent  times.  The  great  floods  from 
which  She  suffered  drove  her  to  it.  The 
reclamation  of  her  sand  dune  stretches 
was  another  occasion  for  action.  The 
sand  dunes  are  now  producing  good  tim- 
ber. The  floods  are  decreasing  and  the 
new  forests  are  yielding  two  and  three 
dollars  per  acre  revenue. 

Austria  gets  an  annual  revenue  of 
$5,000,000  from  comparatively  unimpor- 
tant forests,  Sweden  profits  to  the  extent 
of  $2,000,000.  Great  Britain  has  suc- 
ceeded  in  placing  the   great   forests   of 


India  on  a  basis  where  they  pay  to  the 
crown  a  direct  revenue  of  $3,300,000. 
The  examples  of  profits  from  forests 
and  the  manner  of  getting  them  are  so 
abundant  that  the  United  States  has  but 
to  pursue  the  beaten  trails  to  attain  it. 

With  the  bringing  of  the  national  for- 
ests into  the  east  the  new  policy  is  to  be 
adopted.  By  citing  the  experience  of 
other  nations  and  the  fact  that  the  more 
spent  on  forestry  the  greater  the  profits, 
the  friends  of  the  movement  to  better 
handling  are  expecting  such  appropria- 
tions from  Congress  as  to  enable  this 
country  also  to  secure  those  profits. 

Already  is  Secretary  Wilson  of  the 
Department  of  Agriculture  referring  to 
the  fact  that  twentv  of  the  forests  of  this 
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nation  are  now  on  a  basis  of  profit  yield- 
ing. The  Bitter  Root  forest  in  Montana 
is  now^  paying-  a  profit  of  $50,000  a  year 
as  is  the  Coconino  forest  in  Arizona. 
There  are  eighty  other  forests  that  will 
soon  be  on  a  paying  basis.  This  leaves 
fifty  forests  that  cannot  be  made  to  pay 
for  many  years  and  some  of  these  may 
never  pay  directly  for  they  are  water- 
shed protections  that  grow  no  marketable 
timber. 

Some  of  the  profits  will  probably  be 


spent  in  developing  the  forests  of  the 
East  in  re-establishing  the  native  hard- 
woods. These  woods  in  the  well  watered 
East  grow  much  more  rapidly  than  do 
any  of  the  western  forests  and  in  two 
score  of  years  the  entire  region  may  be 
covered  with  hardwood  ready  for  the 
market  just  at  the  time  when  the  indus- 
tries will  be  most  needing  it.  It  is  the 
new  scheme  of  development  in  a  new 
forestry  era.  The  first  great  step  has 
been  taken  toward  working  it  out. 
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THE  COMPLETED   POURED   HOUSE.   BUILT   AND  OCCUPIED  WTTHLN   THIRTY   DAV; 
It  is  situated  at  Virginia  Highlands.  Virsinia.  near  Washington. 


REAL    POURED    HOUSES 


By 
HERMAN    H.    BRINSMADE 


HOUSES  poured  while  you 
wait,  provided  with  every 
known  convenience  and  many 
appointments  heretofore  re- 
garded as  luxuries  to  be 
enjoyed  by  the  rich  alone,  all  at  a  cost 
less  ^than  the  usual  expenditure  for  a 
humble  frame  cottage — this  was  the  an- 
nouncement some  time  ago  of  the  mod- 
ern v.'izard,  Thomas  A.  Edison,  as  the 
house  of  the  future.  At  the  time  it  was 
regarded  as  a  dream  of  the  misty  future. 
Now  it  is  a  reality  of  the  year  1911. 

Within  the  shadow  of  the  national 
capital,  in  the  highlands  of  Virginia,  is 
now  well  under  way  the  first  real  cement 
city  of  the  age.  Already  a  half  score  of 
these  fairy-Hive  Aladdin  houses  have  been 
put  UD  under  the  direction  of  a  Wash- 
ington architect.  They  were  advertised 
as    germ    proof    houses,    fireproof    and 
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almost  absolutely  indestructible.  They 
were  poured  into  metal  moulds  and  the 
entire  construction  consumed  a  fortnight. 
The  houses  possess  usually  six  or  seven 
rooms,  and  every  modern  convenience, 
even  to  a  roof  garden  and  out  of  door 
sleeping  porches.  Each  house  was  at 
once  the  wonder  of  the  countryside,  espe- 
cially when  it  became  known  that  the 
entire  cost  exclusive  of  the  original 
moulds,  was  but  $2,000,  and  buyers 
quickly  purchased  these  new  homes  even 
before  the  cement  walls  had  had  time  to 
harden. 

Two  years  ago  the  International  Con- 
gress on  Tuberculosis  met  in  Washing- 
ton, D.  C.  To  stimulate  the  erection  of 
houses  specially  designed  to  meet  the 
requirements  of  perfect  sanitation  and 
particularly  adapted  for  the  occupancy  of 
persons     afflicted     with     tuberculosis,     a 
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THE  STEEL   MOULDS  IN   POSITION. 

Tlu-  moulds  stand  as  riuid  as  a  box  uird.T.  every  plate  beins  held  in  line  at  ibe  four  corners.     Thcf  are  locked  togelhcr, 

forming  a  trough  that  holds  the  liquid  cement  until  it  hardens. 


reward  was  ofifered  for  the  best  model 
submitted  to  the  congress  of  a  germ 
])roof  house.  It  was  the  good  fortune  of 
a  very  young  Washington  architect  to 
ca])ture  the  prize.  His  model  submitted 
at  that  time  showed  a  house  of  poured 
cement,  in  which  light,  air,  and  the  most 
perfect  sanitation  possible  were  the  dis- 
tinguishing features. 

Believing  that  cellars  are  the  breeding- 
places  for  dampness  and  germs  of  dis- 
ease, the  cellar  was  conspicuous  by  its 
entire  absence.  The  structure  comprised 
six  rooms,  three  on  each  floor  and  a  roof 
garden  surmounting  all.  Floors,  walls, 
the  entire  interior  even  to  the  bath  tub 
were  of  cement  poured  into  moulds.  The 
floor  of  each  room  possessed  a  slight  tilt 
toward  one  corner  where  was  placed  a 
drain  pipe  connecting  with  the  sewer. 
On  house  cleaning  day,  the  lady  of  the 
house  had  but  to  remove  the  furniture 
and  turn  on  the  hose  on  the  cement  floor 
and  thus  clean  house  without  raising  any 
(lust. 

In  the  kitchen  was  a  wonderful  range. 
In  summer  it  served  as  an  admirable 
cook  stove.  In  winter  it  served  the 
double  purpose  of  cook  stove  and  heating- 
furnace,  the  entire  house  being  piped  from 
this  kitchen  heating  plant.     On  the  roof 


was  a  device  for  the  storage  of  coal 
which,  with  the  working  of  a  lever,  auto- 
matically fed  the  stove-furnace.  A  lever 
at  the  side  of  the  stove  served  to  let  the 
ashes  out  into  the  yard. 

On  the  rear  of  the  second  floor  was  a 
bathroom  not  unlike  the  usual  bathroon-i 
of  other  houses,  save  that  the  tub  and  all 
other  bathroom  devices  were  of  cement. 

The  great  distinctive  feature  of  the 
house  was  the  roof  garden  across  the 
entire  building.  Here  was  ample  room 
for  outdoor  sleeping  and  outdoor  eating 
and  living  far  above  the  noise  and  dust 
from  the  'street.  In  the  center  of  the 
roof  garden  was  a  sun  room  all  of  glass 
for  use  in  the  winter  months. 

Visitors  to  the  Tuberculosis  Congress 
were  much  impressed  with  the  model,  but 
each  turned  away  with  a  wise  shake  of 
the  head.  "Beautiful  but  impossible."  was 
the  general  verdict. 

Today  at  Mrginia  Highlands,  between 
Washington  and  Arlington,  the  first  real 
cement  city,  small  yet  impressive  with 
the  suggestion  of  future  growth  and 
importance,  stands  as  a  proof  of  the  prac- 
ticability of  the  plan.  Here  the  Wash- 
ington architect  has  carefully  and  pains- 
takingly in  every  particular  duplicated 
his  prize  winning  model  nearly  a  dozen 
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POURED  HOUSE  NEARING  COMPLETION. 

Only  a  few  days  arc  required  to  reach  this  stage  of  construction. 


times  over  in  as  many  different  houses. 
The  fame  of  the  new  house  construc- 
tion has  spread  so  that  in  Brentwood, 
Md.,  another  "germ  proof"  house  of  this 
new  construction  has  been  recently 
erected. 

Around  the  basis  of  the  mould  all  the 
problem  of  successful  poured  cement 
houses  has  centered.  Edison  confessed 
that  his  $1,200  poured  house  would  neces- 
sitate in  its  construction  the  use  of  iron 
moulds  costing'  not  less  than  $25,000. 
The  Washington  architect  previously 
mentioned  believes  he  has  solved  the 
problem  of  the  mould.  The  steel  mould 
used  at  Virginia  Highlands  stands  rigid 
as  a  box  girder,  every  plate  being  held 
in  line  at  the  four  corners.  There  is  no 
complicated  mechanism.  Plates  of  steel 
pressed  into  flanged  sections  24  inches 
square  are  clipped  and  wedged  together, 
forming  a  trough  which  holds  the  liquid 
concrete  until  it  hardens  ;  a  second  trough 
is  set  up  on  top  and  filled  and  the  process 


repeated,  the  lower  plates  being  removed 
higher  up  as  this  wall  hardens.  These 
plates  also  serve  as  forms  for  floors  and 
roofs.  There  are  no  bolts  to  rust  and  no 
cast  parts  to  break,  all  being  held  to- 
gether by  steel  wedges,  locked  by  a 
stroke  of  the  hammer  and  most  easily 
taken  down.  Better  than  all,  and  by  far 
most  important,  a  $2,000  house  can  be 
completely  constructed  from  these 
moulds,  which  cost  $500,  and  which  can 
be  used  indefinitely  in  other  building 
construction. 

Occupants  of  the  houses  at  Virginia 
Highlands  are  wildly  enthusiastic  in 
praise  of  their  new  homes.  They  see  in 
this  newest  construction  a  revolution  in 
the  building  world,  and  a  possible  solu- 
tion of  the  tenement  house  problem  of 
the  big  cities  through  the  realization  of 
a  workingman's  home  commeasurably 
comfortable  and  luxurious  with  those  of 
his  more  highly  favored  wealthy  neigh- 
bors. 
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THE  most  interesting-  locality 
visited  by  Colonel  Roosevelt 
on  his  trip  through  Africa  was 
the  Lake  of  No,  which  is  a 
short  distance  south  of  the 
point  where  the  White  Nile  first  gains 
recognition  under  that  name.  It  is  a 
piece  of  water  of  large  size,  but  indeter- 
minate in  respect  both  of  dimensions  and 
outline,  not  only  because  it  has  never 
been  mapped,  but  for  the  reason  that  it 
is  bordered  by  extensive  marshes. 

The  puzzle  is,  indeed,  to  tell  where 
swamp  ends  and  lake  begins — especially 
as  the  greater  part  of  the  water  surface 
is  covered  with  a  floating  mat  of  tangled 
vegetation.  On  this  mat,  through  which 
a  long  and  stout  stick  may  be  thrust  with 
some  difficulty,  the 
whale  -  billed  stork 
builds  its  nest. 

This  is  a  very 
rare  and  remark- 
ably interesting 
bird,  seemingly  re- 
stricted in  its  range 
to  Lake  No  and  its 
neighborhood.  To 
the  Arabs  it  is 
known  as  the  Fath- 
er of  the  Shoe, 
because  of  the  huge 
shoe-shaped  beak 
which  is  its  most 
distinguishing  fea- 
ture. It  is  a  fowl 
of  solitary  habits, 
blackish  gray  in 
color,  with  wide- 
spreading,     1  o  n  g- 


The  WhitkTailed    Mongoose. 

He  has  an  insatiable  appetite  for  poultry  and 

is  destructive  in  general. 


toed  feet,  adapted  for  standing  on  the 
quaking  surface  of  the  floating  field  of 
vegetation.  Colonel  Roosevelt  describes 
it  as  a  sluggish  creature,  "hunting 
sedately  in  the  muddy  shallows,  or  stand- 
ing motionless  for  hours,  surrounded  by 
reed  beds  or  by  long  reaches  of  treach- 
erous ooze." 

The  Colonel  managed  to  secure  four 
of  these  birds,  and  two  of  them  have  just 
been  stuffed  and  mounted  for  the  Na- 
tional ^luseum  at  W'ashington.  One  of 
the  pair  thus  prepared  for  exhibition  is 
represented  in  an  accompanying  photo- 
graph, which  is  the  first  ever  taken  to 
show  how  the  fowl  looks  in  life,  though 
Mr.  Roosevelt's  recently-published  book, 
"African  Game  Trails,"  contains  a  picture 
of  himself  with  a 
dead  stork  in  his 
arms. 

It  is  indeed  a 
strange,  melancholy 
looking  bird,  with  a 
combination  of 
stupidity  and  dig- 
nity in  its  appear- 
ance. It  looks  as  if 
it  were  designed 
for  sequ  e  s  tered 
nooks  and  soli- 
tudes. No  reason 
has  been  assigned, 
I  believe,  for  the 
extreme  scarcity  of 
the  species.  A 
specimen  is  a  prize 
for  the  ornithol- 
o  g  i  s  t  to  exult 
over. 
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There  is 
s  o  ni  e  t  h  i  n  g 
much  more 
than  ordinarily 
picturesque 
about  this  bird. 
A  n  d  w  hat  a 
suggestion  for 
comic  opera 
])nr poses  the 
very  name  of 
the  1  a  k  e  af- 
f  o  r  (1  s  —  the 


Lake  of  No.  It 
is  as  mystic  and 
strange  as,  for 
instance,  "The 
Wizard  of  Oz." 
One     can     im- 


The  Potomogale— Semi- Aquatic  in  Habit?  and  a  Destroyer  of 


Thjc  \\'HAi,K-HiLLKn  Stork. 
stranec  solitary  and  very  rare  bird,  native  to  Africa. 
Four  specimens  were  secured  hy  the 
Roosevelt  expedition. 


agine    the    low    comedian    singing    these 
line^  : 

This  tropical  lake  with  the  negative  name 

Is  wholly  without  geographical  fame; 

And  the  reason  the  storks  are  so  awfully  few 

Is  that  they  really  have  nothing  to  do 

But  to  furnish  the  babies  for  Fifth  Avenue. 

A  sinecure,  of  course. 

It  is,  indeed,  a  low  comedy  bird,  so 
far  as  its  appearance  goes.  The  method 
it  adopts  in  building  its  nest  is  to  bind 
long  blades  of  marsh-grass  into  an  inter- 
lacing foimdation,  and  on  this  erect  a 
superstructure  of  reeds  and  other  such 
material,  cut  with  its  powerful  beak. 
That  the  beak  is  a  formidable  weapon 
was  ascertained  by  one  of  Colonel  Roose- 
velt's men,  who,  attempting  to  pick  up 
a  wounded  stork,  received  a  very  severe 
bite. 

The  creature  is  a  wader,  and  lives  on 
fish.  Dr.  Mearns,  who  accompanied  the 
expedition  as  an  expert  ornithologist, 
killed  the  first  specimen,  and  fotmd  its 
gizzard  fitU  of  small  fishes.  Afterwards 
^Ir.  Roosevelt  shot  another  with  a  rifle 
at  one  hundred  and  thirty  yards,  and 
Kermit,  "after  missing  one  standing,  cut 
it  down  as  it  rose  with  his  Winchester." 
The  Colonel  would  not  allow  more  than 
four  to  be  slain,  on  account  of  the  rare- 
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(  )llK'r  i.ul-nr-the-way  f^peci- 
lucns  obtained  by  the  expedition 
were  an  "elephant  shrew"  and  a 
"potomogale."  The  former  gets 
its  name  from  its  long  proboscis. 
The  latter,  which  is  a  handsome 
little  creature  about  eighteen 
inches  long,  with  a  fleshy  tail, 
and  semi-aquatic  in  habit,  lives 
on  insects.  So  likewise,  indce^l, 
does  the  elephant  shrew. 

Another  exceedingly  rare 
animal  recently  added  to  the 
Smithsonian  collection  is  from 
llayti — a  s])ecimen  worth  many 
times  its  weight  in  gold..  The 
creature,  which  is  found  only  in 
the  West  Indies,  feeds  exclus- 


TFJF.    KLHPHANT   SHREW.     HK    nERlVES   HIS   NAME    FROM    HIS    LCJNd    PROBOSCIS. 


ness  of  the  species.  To  secure  even  that 
number  was  a  matter  of  no  small  diffi- 
culty, however,  inasmuch  as  the  hunters 
were  obliged  to  make  their  way  for  long 
distances  through  almost  impassable 
bogs,  sometimes  up  to  their  necks  in 
water. 

The  work  done  by  the  ex-President  on 
his  African  expedition,  undertaken  in 
behalf  of  the  Smithsonian  Institution — 
and  National  Museum — represents  onl}- 
a  part  of  the  elTort  which  that  scientific 
establishment  has  recently  been  making 
to  acquire  specimens  of  rare  animals 
from  all  parts  of  the  world.  If  they  are 
rare  already,  they  are  likely  soon  to  be 
much  rarer,  or  even  to  become  entirely 
extinct.  Hence  the  importance  of  secur- 
ing them  before  it  is  too  late. 

Among  other  rare  mammals  obtained 
by  Colonel  Roosevelt  was  the  white- 
tailed  mongoose — a  little-known  species 
<^f  that  fearsome  beast  which,  by  reason 
of  its  appetite  for  poultry  and 
destructiveness  in  other  ways,  our 
government  is  so  anxious  to  exclude 
from  the  United  States.  A  photograph 
of  this  interesting  creature,  taken  by 
Kermit,  is  shown  herewith. 


The  Tenrec  of  Madag.ascar. 

This  creature,  now  almost  extinct,  is  to  be  found  onl 

on  this  African  Island. 
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The  Solenodon  Paradoxus— So  Called  Because 
Its  Peculiar  Combination  of  Odd 
Characteristics. 
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The  White  Muskrat— a  Rare  Species. 


The  Echidna— One  of  the  Curiosities  of  Nature 
—A  Mammal  That  Lays  Eggs. 


ively  on  insects,  and  possesses  a  long 
snout.  It  has  the  fur,  ears,  and  tail  of 
an  opossum,  with  the  teeth  of  a  shrew, 
and  its  feet  are  armed  with  long  curved 


claws  for  scratching  in  the  earth  for 
bugs.  Such  a  zoological  oddity  it  is,  in 
fact,  that  the  naturalists  have  named  it 
"Solenodon  jiaradoxus." 

Almost  equally  strange  in  its  way  is 
the  "tenrec,"  likewise  an  insect-eater, 
newly  fetched  from  Madagascar.  It  is 
supposed  to  represent  a  very  ancient  type 
of  animal,  now  almost  extinct,  and  occurs 
nowhere  except  on  that  great  island. 

As  far  back  as  the  early  Middle  Ages, 
Arab  traders  made  their  way  in  sailing 
vessels  southward  along  the  African 
coast  to  Madagascar,  where  they  saw  the 
giant  bird — not  then  extinct  as  yet — 
which  came  to  be  known,  through  the 
stories  they  told  about  it,  and  later  cele- 
brated in  the  "Arabian  Nights,"  as  the 
Roc.  Scientists  today  call  it  the  ^py- 
ornis,  and  are  able  to  describe  it  pretty 
accurately  from  its  bones.  But  only 
wdthin  recent  years  has  it  been  under- 
stood that  Madagascar,  originally  a  part 
of  the  mainland  of  Africa,  must  have 
been  separated  therefrom  a  very  long 
time  ago — a  consequence  being  that  it 
developed  a  fauna  peculiarly  its  own,  and 
in  some  respects  highly  extraordinary. 

From  the  island  of  Tasmania,  lying 
south  of  Australia,  the  Smithsonian 
Institution  has  obtained  four  or  five  liv- 
ing specimens  of  the  rare  echidna,  which 
is  remarkable  chiefly  for  the  reason  that, 
though  a  mammal,  it  lays  eggs.  Not  long 
ago  such  a  thing  was  considered  impos- 
sible, and  any  naturalist  venturing  to 
describe  the  phenomenon  as  actual  would 
have  been  derided  and  called  a  liar. 
Today,  however,  there  is  no  dispute  on 
the  subject.  The  echidna  feeds  on  in- 
sects and  worms.  In  its  burrow  it  builds 
a  nest  of  grass,  and  therein  the  female 
deposits  her  eggs,  which  somewhat  re- 
semble those  of  certain  reptiles,  being 
covered  with  a  tough,  white,  flexible  pod, 
instead  of  a  hard  shell. 


ICL"  CREAM 

FROM 
SOUR  "MILIC 


by    F  G  Moorhead 


SOiNIE  half  dozen  years  ago  there 
was  a  young,  college-educated 
Dane  living  in  Sioux  City, 
Iowa,  who  had  a  mania  for 
experimenting  with  sour  milk 
drinks.  lie  had  come  from  a  country 
where  sour  milk  is  a  frequent  and  popu- 
lar beverage  and  where  "buttermilk 
soup"  is  one  of  the  delicacies  of  the  bill 
of  fare.  While  in  college  he  became 
acquainted  with  the  famous  theory  of 
Metchnikoff  that  the  prolongation  of  life 
depends  largely  on  the  introduction  into 
the  system  of  plenty  of  the  bacilli  found 
in  sour  milk. 

But  this  young,  ambitious 
Dane  found  that  the  Ameri- 
can palate  does  not  relish 
certain  things  which  the 
Bulgarian  and  the  Danish 
palates  pronounce  ambrosia. 
He  found  that  the  super- 
cilious American  turns  up 
his  or  her  nose  at  milk 
which  has  soured  and 
scorns  this  most  excellent 
of  beverages,  even  when 
knowing  that  it  means  more 
years  of  life.  Pampered  on 
sweets,  the  American  has  a 
prejudice  against  the  sweets 
which  have  "spoiled"  and 
so  hurries  pellmell  into  a 
grave  which  might  have 
been  barricaded  behind  a 
sour  milk  can. 

This  young,  inventive 
Dane  was  not  slow  in  dis- 
covering another  national 
tendency.     The     American 


Til. 


will  partake  of  things  with  a  relish  if  he 
does  not  know  for  sure  what  they  are. 
He  learned  that  nowhere  is  ignorance 
such  bliss  as  in  the  menu  ofiferings.  And 
so  he  set  about  to  doctor  up  his  sour 
milk  drinks  with  fruit  juices  and  flavor- 
ing extracts,  working  all  the  time  tow-ard 
a  beverage  which  should  contain  the 
healthful  bacteria  without  the — to  the 
American — unpalatable  flavor. 

It  was  not  long  until  the  little  work- 
shop of  the  Dane  was  the  ]\Iecca  of  men 
who  knew  a  good  thing  when  they  tasted 
it.  Railroad  and  traveling  men  had  a 
habit  of  looking  forward  to 
s]:)ending  Sunday  in  Sioux 
City  and  dropping  in  to  see 
the  Dane,  and  incidentally, 
to  quaff  some  of  his  pleas- 
ing beverages.  They  never 
associated  their  better 
health  with  the  drinks,  but 
were  content  to  tickle  their 
palates  with  various  and 
sundry  colored  and  flavored 
concoctions,  the  like  of 
which  no  man,  not  foreign 
born,  had  ever  tasted. 

That  was  the  genesis  of 
lacto,  the  new^  frozen  dairy 
product  which  has  recently 
come  upon  the  market  and 
which  is  nothing  more  or 
less  than  ice  cream  made 
from  sour  milk.  Doesn't 
sotnid  a  bit  good,  does  it? 
Well,  that  is  what  several 
score  college  professors, 
college  students  and  ordi- 
nary, garden-variety  human 


'kof.  M.  Mortenskn. 
young  Dane  who  invcnttd 
Lacto. 
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beings  in  and 
around  Ames  said 
a  few  months  ago. 
And  so  Prof.  'SI. 
M  o  r  t  e  n  s  e  n.  the 
young  Dane  of  tlie 
Sioux  City  experi- 
ments, now  head  of 
the  dairy  depart- 
ment of  Iowa  State 
Agricultural  Col- 
lege, set  about  to 
show  them  how.  lit- 
tle they  really  knew 
about  this  particu- 
lar subject.  He  set 
his  dairy  students 
to  making  lacto  and 

he  sent  it  about  the  campus  and  even 
down  town  to  Ames  for  sampling.  Some 
he  told,  but  others  he  left  in  peaceful 
ignorance.  All  he  asked  was  that  they 
take  a  taste  and  let  him  know,  honestly 
and  truly,  jnst  what  they  thought  of  the 
stuff.  This  was  the  result.  Out  of  179 
persons  who  sampled  lacto,  128  pro- 
nounced it  very  good,  37  good,  6  fair  and 
8  poor.  Comparing  it  with  common 
vanilla  ice  cream,  111  reported  that  they 
preferred  lacto,  9  considered  it  equal  to 
ice  cream  and  59  preferred  ice  cream. 
Comi)aring  lacto  to  sherbet,  123  pre- 
ferred lacto,  30  preferred  sherbet  and  26 
considered  lacto  equal  to  sherbet.  The 
Dane  was  beginning  to  be  vindicated. 


W  HKRK  Lacto  Was  Discovered  and  Is 
Manufactured. 

Dairy  Building.  Iowa  State  College  of  Agriculture. 


What  is  this  prod- 
uct which  the  ice- 
cream eating  world 
is  just  beginning  to 
know  and  to  like? 
It  is  skimmed  milk, 
w  h  i  c  h  has  been 
soured  by  a  com- 
mercial lactic  acid 
culture,  combined 
with  eggs  and  fruit 
flavors  and  frozen 
to  the  consistency 
of  ice  cream.  It  is 
the  invention  of 
Professor  ]\Iorten- 
sen  and  is  being 
put  upon  the  mar- 
ket in  man}-  of  the  large  cities  of  the 
country,  notably  Chicago  and  Cleveland. 
The  milk  for  lacto  is  prepared  in  a 
similar  manner  to  the  starter  which  is 
used  for  cream  ripening,  a  commercial 
lactic  acid  culture  being  used.  This  is 
added  to  a  pint  of  skimmed  milk  which 
has  been  pasteurized  at  a  temperature  of 
185  degrees  Fahrenheit,  for  twenty 
minutes  and  after  pasteurization  cooled 
to  68  to  71  degrees  Fahrenheit.  The 
lactic  acid  culture  is  mixed  thoroughly 
with  the  milk  and  left  at  68  degrees 
Fahrenheit,  until  the  milk  has  coagu- 
lated. Then  another  bottle  of  skimmed 
milk  is  pasteurized  and  cooled  in  the 
same  manner,  but  instead  of  the  com- 
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MILK    WITH    WHICH  TO   MAKE   LACTO   AFItK 
SUFFItTENTLV  SOURED. 


]■   HAS   BEEN 


mercial  culture,  a  part  of  the  coagulated 
milk  is  added  to  insure  the  souring  of 
the  milk  inside  of  eighteen  hours.  This 
o])eration  is  repeated  until  the  iinal  batch 
of  soured  milk  obtained  has  lost  the 
undesirable  flavor  due  to  the  substance  in 
which  the  commercial  culture  w^as  pre- 
served. .\fter  this  point  has  been 
reached,  which  requires  from  fotir  to  six 
days,  the  last  sample  of  soured  milk 
obtained  is  added  to  a  larger  amount  of 


pasteurized  skimmed  milk.  This  is  then 
treated  the  same  as  the  former  lots.  In 
this  way  an  amount  of  milk  sufficient 
to  work  with  is  obtained. 

Where  lacto  is  to  be  made  in  the  house- 
hold on  a  small  scale  it  may  prove  too 
expensive  to  buy  commercial  lactic  cul- 
tures. A  family  recipe  then  would  be  as 
follows :  Take  a  bottle  of  good  clean 
fresh  milk  which  has  not  been  heated,  set 
it  away  at  a  temperature  of  from  68  to 
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70  degrees  Fahrenheit  until  it  coagulates. 
If  it  coagulates  as  a  smooth  solid  curd 
without  pin  holes,  if  the  aroma  is  clean 
and  pleasant,  and  the  flavor  nice  and 
creamy,  it  can  be  used  as  a  starter  for  a 
larger  amount  of  pasteurized  whole  or 
skimmed  milk.  The  milk  when  ready  to 
be  used  for  lacto  has  an  acidity  of  .7  to  .8 
of  1  per  cent,  expressed  in  terms  of  lactic 
acid.  It  must  be  of  mild  and  clean  acid 
flavor.  The  curd  must  be  thoroughly 
broken  up.  This  is  accomplished  by 
pouring  it  from  one  pail  to  another  until 
it  is  as  smooth  and  velvety  as  rich  cream. 
From  this  milk  the  various  lactos  are 
prepared  by  formulas,  of  which  the  fol- 
lowing is  a  sample,  this  particular  for- 
mula being  sufficient  to  make  five  gallons 
of  the  finished  product :  three  gallons 
lacto  milk,  nine  pounds  sugar,  twelve 
eggs,  one  quart  cherry  juice  or  concen- 
trated cherry  syrup  and  one  and  one-half 
pints  lemon  juice.  The  sugar  is  first 
dissolved  in  the  lacto  milk.  The  eggs 
are  then  prepared.  The  whites  .and  yolks 
are  kept  in  separate  containers  and  each 
lot  is  beaten  with  an  egg  beater.  Both 
the  yolks  and  whites  are  then  added  to 
the  milk.  The  mixture  is  thoroughly 
stirred  and  strained  through  a  fine  wire 
gauze.  The  fruit  juices  are  added  last. 
If  there  is  any  indication  of  the  juices 


precipitating  the  casein,  they  should  be 
left  out  until  the  mixture  has  begun  to 
freeze,  when  they  should  be  added.  The 
.freezer  is  now  run  until  it  turns  with 
difficulty,  when  the  paddle  is  removed. 
The  brine  is  removed  and  the  freezer 
repacked  with  ice  and  salt  and  left  for 
an  hour  before  the  contents  are  served. 

At  work  over  his  tubes  and  retorts,  his 
freezers  and  separators.  Professor  Mor- 
tensen  took  time  to  outline  briefly  the 
advantage  of  lacto  over  ice  cream  as  a 
conservator  of  health. 

"I  have  been  prescribing  it  regularly 
for  some  time  past  to  several  professors 
here  on  the  campus,"  he  declared,  "and 
they  are  gaining  in  weight  and  feeling 
better  than  ever  before.  I  have  proved 
that  one  pint  of  lacto  eaten  every  day 
for  three  weeks  will  cure  an  obstinate 
case  of  constipation.  I  have  proved  that 
it  will  stop  the  ravages  of  consumption 
by  building  up  the  bodily  tissues  and  de- 
stroying the  intestinal  bacilli. 

"Great  numbers  of  bacteria  are  taken 
into  the  stomach  with  foods,  especially 
such  as  milk  and  fruit.  In  some  cases 
these  bacteria  continue  their  fermentative 
action  within  the  body.  Their  food  ma- 
terials are  present  and  there  is  generally 
oxygen  at  hand  for  those  forms  that 
need  it.    The  digestive  juices  exercise  a 
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Strongly  antiseptic  action,  but  when  great 
numbers  of  bacteria  are  taken  into  the 
body  many  escape  destruction,  especially 
when  the  stomach  is  nearly  empty  and 
the  glands  are  not  active.  The  eating 
of  lacto,  with  its  nine-tenths  of  one  per 
cent  of  lactic  acid,  will  produce  an  acid 
condition  of  the  intestinal  contents  which 
is  very  unfavorable  to  the  putrefactive 
bacteria  which  may  be  there.  The  lactic 
acid  bacteria  can  in  no  way  prove  in- 
jurious to  health.  They  simply  destroy 
the  harmful  bacilli  and  remain  there 
themselves  without  any  possibility  of 
injury  to  the  human  system." 

In  other  words,  injecting  lacto  into  the 
system  starts  a  war  of  the  bacteria,  in 


which  right  triumphs  over  might  and  the 
naughty,  villainous  bacilli  go  down  in 
defeat  before  the  heroic,  virtuous  bacilli 
and  the  curtain  falls  with  the  bacteria 
heroine  in  the  arms  of  the  bacteria  hero 
and  the  bacteria  villain  is  wriggling  on 
his  back  in  the  wings  of  the  stage.  The 
small  boy  can  gorge  himself  to  the  burst- 
ing point  with  lacto  and  be  all  the  better 
for  it.  The  dyspeptic  can  still  have  his 
ice  cream — ;provided  only  that  it  is  lacto 
— and  not  have  to  suffer  and  hie  to  the 
family  doctor.  And  as  for  its  use  at 
church  sociables,  flavored  with  a  little 
Scripture  lacto  will  surely  be  the  moral 
and  physical  regeneration  of  the 
world. 
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Teaching 

Escai^e 

from  Fire 


by  P.J. 


Preston 


A  S  the  element  of  panic  seems  to 
/\        have    killed    the    comfortable 

/    %       feeling-    that    we    have    been 

/  \  nursing-  of  late  that  fireproof 
^  jk.  building-s  are  safe  workshops, 
it  is  evident  that  some  means  must  be 
taken  to  prevent  such  calamities  as  that 
which  recently  shocked  New  York  and 
the  entire  country.  In  searching-  for  a 
method  of  escape  that  will  effectually 
]:»revent  fire  horrors  the  municipal  au- 
thorities of  Philadelphia  have  hit  upon 
the  idea  of  so  training-  all  employes  at 
factories  and  in  workshops  where  large 
numbers  of  men  and  women  are  em- 
ployed that  in  case  of  an  alarm  of  fire 
every  man  and  woman  will  feel  abso- 
lutely sure  of  his  or  her  ability  to  climb 
to  safety  with  or  without  the  mechanical 
means  provided  for  such  escape. 

The  matter  has  been  left  to  the  care 
of  W.  Ward  Beam,  director  of  athletics 
of  the  Philadelphia  College  of  Phar- 
macy, and  ^Ir.  Bean-i  has  thought  out  a 
.systematic  plan  of  training  that  he  will 
submit  to  the  city  authorities,  with  the 
idea  that  it  shall  be  made  compulsor^^ 
for  every  factory  owner  and  employer  of 
labor  on  a  large  scale  and  in  places  where 
fire  panics  are  like'y  to  occur,  to  give 
time  for  the  em])loyes  to  be  trained  in 
the  new  drill. 

As  taught  by  I\Ir.  Beam,  who  posed 
for  the  accompanying  photographs,  the 
method  of  carrying  an  unconscious  per- 
son down  a  fire  escape  is  quite  different 
from  the  popular  notion  of  how  this 
should  be  done.  Borrowing  the  idea  from 
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How  TO  Lower  One's  Self  from  a  Window. 

illustrations  showing  rescues  of  fainting 
persons  from  danger  the  novice  would 
lift  an  unconscious  woman  as  he  would  a 
dry  goods  box  and  in  this  impossible 
attitude  endeavor  to  make  his  way  down 
a  shaky  ladder  or  a  slender  -fire  escape. 
If  you  have  tried  this  you  will  know  what 
a  dead  weight  a  full  grown  woman  is 
when  lifted  in  the  arms.  It  is  almost  as 
much  as  a  man  of  ordinary  strength  can 
do  to  stagger  across  an  even  floor  with 
such  a  burden.  Imagine  trying  to  carry 
such  a  weight  up  or  down  a  ladder,  with 
the  arms  and  hands  fully  occupied  in 
holding  the  unconscious  person. 

By  Mr.  Beam's  method  both  hands  are 
free  to  grasp  the  rail  of  the  fire  escape 
or  the  side  of  the  ladder.  He  lifts  the 
uncon.scious  girl  to  his  .shoidders  in  the 
way  shown  in  one  of  the  photographs, 
and  with  the  limp  hands  trailing  down 
in  front  and  the  feet  within  reach  of  his 
arms,  should  it  be  necessary  to  clasp  the 
burden  during  the  rescue,  he  is  free 
either  to  make  the  climb  or  the  descent, 
with  the  burden  resting  on  his  shoulders 
and  his  hands  free  to  help  himself.     It  is 


Fasten  the  Rope  to  the  Bedstead  Rait,  or  a 
Heavy  Piece  of  Furmtire. 


Lowering  an  Unconscious  Person  from  Window- 
How  to  Hold  and  Pay  Olt  the  Rope. 


impossible  for  the  unconscious  woman  to 
fall  off,  as  arms  and  legs  are  within  the 
grasp  of  the  arms  of  the  rescuer  and  the 
body  is  coiled  around  his  bent  shoulders. 
If  the  man  or  woman  to  be  rescued  is 
perfectly  unconscious  so  much  the  better, 
a:s  the  only  danger  involved  is  in  the 
person  carried  recovering  or  trying  to 
struggle  on  the  way  down  the  ladder. 
Should  this  happen  the  rescuer  will  still 
have  one  hand  free  to  hold  the  struggling 
one,  while  the  other  hand  grasps  the  hand 
rail  of  the  fire  escape  or  the  side  of  the 
ladder. 

A  simple  rope  of  half  inch  manila. 
which  "can  be  bought  for  a  small  sum. 
provides  a  perfect  fire  escape  for  the 
home  or  for  the  factory,  provided  the 
person  owning  it  knows  how  to  use  it. 
This  knowledge  is  to  be  imparted  in  the 
drills  that  are  planned  for  factory  em- 
ployes. Had  there  been  a  few  ropes  of 
this  kind  at  the  Xew  York  shirt  waist 
factory  there  would  probably  have  been 
no  such  shocking  calamity  as  occurred, 
that    is.   provided   the   men    and    women 


knew  how  to  use  them  quickly  and  ef- 
fectively. 

Mr.  Beam  illustrates  the  method  that 
should  be  employed  in  lowering  a  person 
to  the  ground.  The  rope,  it  should  be 
said,  must  be  kept  with  a  noose  end.  so 
as  to  be  ready  for  any  emergency.  Then 
it  will  be  necessary  only  to  anchor  it  to 
some  heavy  object  in  the  room.  This 
should  not  be  the  work  of  more  than  a 
few  seconds.  In  the  illustration  a  heavy 
bedstead  has  been  selected  for  purposes 
of  illustration  and  the  right  way  to 
fasten  the  rope  is  shown  in  one  of  the 
])ictures. 

Having  fastened  the  end  of  the  rope 
securely  the  noose  is  then  placed  over 
the  head  and  under  the  arms  of  the 
unconsciovis  person  or  of  the  conscious 
person  who  is  to  be  lowered.  The  noose 
should  be  dropped  over  the  head  and 
arms  from  behind  and  not  from  the  front, 
thus  bringing  the  rope  behind  the  head 
and  not  in  front  of  the  face.  It  will  not 
be  very  comfortable  perhaps  and  will  cut 
a  little  when  the  weight  is  thrown  on  it, 
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but  this  is  a  small  matter  when  life  is 
to  be  saved.  Then  comes  the  most  diffi- 
cult work  of  all — the  paying  out  of  the 
rope  with  the  dangling  weight  of  the 
suspended  person  at  the  end.  The  lessons 
will  show  how  to  do  this  without  sending 
the  suspended  one  too  suddenly  to  the 
sidewalk  and  without  danger  of  the  rope 
cutting  deeply  into  tiie  rescuer's  body,  as 
would  probably  be  the  case  if  she  tried  to 
lower  a  full  grown  woman  to  the  street 
with  the  rope  around  her  own  waist. 

It  is  scarcely  necessary  to  say  that  no 
woman  could  lower  another  to  the  street 
several  stories  by  merely  holding  the 
rope  in  the  hands.  The  weight  would 
pull  the  rope  from  her.  If  she  tried  to 
ease  the  strain  by  letting  the  rope  out 
over  the  edge  of  the  window  sill,  throw- 
ing her  weight  back  to  counterbalance 
the  weight  of  the  person  at  the  end  of 
the  rope  the  friction  would  in  all  prob- 
ability cut  the  rope. 

A  clever  method  of  lowering  a  woman 
to  the  street  thought  out  by  Mr.  Beam 
is  shown  in  the  illustrations.  A  chair, 
which  is  the  handiest  and  most  likely 
thing  to  be  present  in  an  emergency,  is 
used  as  an  anchor  for  the  rope.  The 
rope  is  passed  over  the  smooth  top  bar 
of  the  chair  and  with  the  turn  thus  pro- 
vided it  is  possible  for  a  girl  to  lower 
another  slowly  and  safely  to  the  street 
without  breaking  the  rope  or  letting  it 
slide  at  a  dangerous 
pace. 

But  a  c  ha  i  r  will 
not  hold  the  weight 
of  a  grown  woman 
when  the  weight  of 
the  woman  at  the  end 
of  a  rope  is  thrown  on 
the  chair.  This  objec- 
tion is  met  by  Mr. 
Beam's  plan,  which  is 
to  have  the  rescuer 
stand  on  the  chair, 
her  weight  being 
thrown  in  the  balance 
against  that  of  the 
dangling  body  to  be 
lowered  to  the  street. 
In  this  position,  as 
can  be  seen  from  the 

,    „  „  picture,  the  rescuer  is 

In  Grasping  Projec-       v      .        '  ,         .    , 
TioNs  UseTips  OF        m  just  thc  right  posi- 

gaIn.^'hold?  tion    to    manage    the 


rope,  while,  at  the  same  time,  standing 
on  the  chair  she  can  feel  how  the  rescue 
is  progressing. 

The  most  difficult  and  not  the  least 
important  part  of  the  drill  shows  how 
to  lower  one's  self  to  the  ground. 
This  also  has  been  thought  out  and 
is  illustrated.  After  fastening  the  rope 
securely  the  girl  should  pass  the  end 
of  the  rope  under  one  arm  and  over  the 
shoulder  in  the  manner  shown  in  one  of 
the  pictures.  The  rope  under  the  arm 
will  support  her  to  some  extent  and  the 
girl  can  then  lower  herself  as  gradually 
as  strength  will  permit.  It  is  a  matter 
of  skill  and  nerve,  but  this  skill  can  be 
acquired  and  the  necessary  nerve  culti- 
vated by  means  of  the  drills  that  are  to 
be  made  compulsory.  Besides,  where 
there  is  the  skill,  in  times  of  extreme  ex- 
citement and  great  danger  feats  can  be 
performed  that  in  one's  quieter  moments 
never  could  be  attempted,  nor  could 
they  be  gone  through  wutli  if  they 
were. 

In  the  disastrous  fire  in  the  shirt  waist 
factory  in  New  York  City,  already  re- 
ferred to,  the  story  of  a  girl  who  de- 
liberately leaped  to  her  death  created  a 
profound  impression  upon  all  who  read 
of  the  incident  in  the  press.  At  the  time 
the  flames  were  bursting  out  of  many 
of  the  windows,  this  unfortunate  ap- 
peared at  one  of  the  windows  of  the  top- 
most story  of  the 
building,  very  deliber- 
ately removed  her  hat, 
calmly  surveyed  the 
street  and  the  crowd 
b  e  1  o  w,  and  then 
leaped  to  her  death. 
If  the  terrible  fear 
caused  by  flames  be- 
hind one  will  enable  a 
person  to  do  a  thing 
of  that  sort,  one 
skilled  in  the  use  of 
descending  by  means 
of  a  rope  would  not 
have  hesitated  in 
availing  herself  of  its 
use,  since  even  this 
overwhelming  fear  of 
the  flames  did  not  de- 
prive her  of  the  use  of      „  ,   „,  =  ..■ 

Y  How    TO    Lower  an 

her  muscles.  unconscious  Per- 

There  is  no  special  '"street!"^ 


How  TO  Carry  an  Unconscious  Person  Down  thk 
I'lRE  Escape.  Both  Hands  Free. 


When  liscAPE  to  the  Street  Is  Cut  Off.     How  to 
Carry  an  Unconscious  Person  Up  to  the  Koof. 


reason,  one  would  think,  why  a  fire  drill 
of  this  sort  need  be  confined  only  to 
those  employed  in  gainful  occupations. 
The  system  could  very  well  be  introduced 
into    the    public    schools.      There    is    no 


reason  at  least,  why  the  larger  boys,  and 
the  larger  girls,  too,  should  not  receive 
instruction  in  this  art,  not  only  of  pre- 
serving themselves,  but  of  preserving 
others,  as  well. 


My  Work 

Let  me  but  do  my  work  from  day  to  day. 
In  field  or  forest,  at  the  desk  or  loom. 
In  roaring  market  place  or  tranquil  room; 

Let  me  but  fmd  it  in  my  heart  to  say. 

When  vagrant  wishes  beckon  me  astray  — 

"This  is  my  work;  my  blessing,  not  my  doom. 
Of  all  who  live,  I  am  the  one  by  whom 

This  work  can  best  be  done  in  the  right  way." 

— Henry  \an  Dyke. 
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WITHIN  the  past  few 
months,  a  remarkable 
treasure  hunt  has  been 
brought  to  a  successful 
issue.  This  had  for  its 
object  the  recovery  of  the  princel}-  for- 
tune of  more  than  three  hundred  million 
dollars  in  gold,  the  existence  of  which 
has  long  been  known  and  proven,  but 
which  was  so  deeply  submerged  that  no 
man  could  snatch  it  from  the  engulfing 
waters.  F'or  more  than  three  years  the 
treasure  hunt  has  been  in  progress.  It 
has  cost  more  than  $600,000  but  at  last 
a  part  of  the  flooded  gold  is  in  sight,  and 
the  treasure  seekers  are  beginning  to 
receive  their  reward. 

In  this  great  treasure  hunt,  the  prin- 
cipals are  a  group  of  Colorado  mine 
owners.  The  engulfing  waters  are  those 
of  a  subterranean  lake  that  flooded  the 
great  gold  mines  of  Cripple  Creek  and 
rendered  hopeless  the  efforts  that  were 
made  to  keep  the  workings  clear  by 
])umping.  Relief  was  sought  by  the 
excavation  of  a  great  drainage  tunnel, 
fn  Xoveniber  the  main  tunnel  was  com- 


pleted, the  imprisoned  waters  of  the  lake 
were  given  an  outlet  through  the  moun- 
tain side,  and  slowly,  very  slowly  the 
waters  began  to  recede.  It  took  three 
and  a  half  years  to  dig  the  tunnel,  and 
two  years  from  the  time  of  its  completion 
will  be  required  to  drain  the  waters  of 
the  lake  down  to  its  level ;  but  day  by 
day  the  water  level  in  old  mine  shafts 
is  falling,  and  every  foot  of  its  fall  un- 
covers thousands  of  tons  of  gold-bearing 
ores. 

Geologically,  Cripple  Creek  is  unique 
among  the  world's  gold  camps.  The 
l^roductive  mineral  zone  is  about  four 
miles  long  and  three  miles  wide.  It  is 
contained  within  the  walls  of  an  extinct 
volcanic  crater,  that  must  have  been 
active  when  the  giant  chain  of  the  Rocky 
Mountains  was  being  formed.  The 
granite  walls  of  the  crater  represent  the 
"country  rock" — of  which  formation 
the  whole  surrounding  territory  is  com- 
])()sed.  The  crater  is  filled  with  volcanic 
material,  and  it  is  in  this  volcanic  matter 
that  the  ore  chutes  are  found.  In  the 
lingo  of  the  gold  camps,  the  line  around 
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the  crater  where  the  orit,nnal  granite 
walls  meet  the  included  volcanic  matter 
is  called  the  line  of  contact,  or,  more 
briefly,  "the  contact."  Most  of  the  great 
gold  mines  for  which  Cripple  Creek  is 
famous  are  located  "on  the  contact" — 
that  is  to  say.  around  the  irregular  edges 
of  the  old  crater,  where  the  granite  was 
seamed  and  rem.  and  ilic  crevices  filled 


and  tilled  with  porous  material  which  is 
saturated  to  its  capacity  with  water.  Tt 
is  like  a  glass  filled  with  water-soaked 
cotton. 

In  the  first  few  years  of  the  develop- 
ment of  the  Cripple  Creek  mines,  not 
much  trouble  was  experienced  on  account 
of  water.  The  rim  of  the  cup  was 
.seamed     and     cracked,     i)erinitting     the 


MAKGUF.klTK    FKKV   CHRlSTKMNd   THK  KOOSKVEL'J-    DR  \1.\  \(.K   TLN.NF.L 
OF  THE   CRIPFLF   CREEK    MINES. 


with  auriferous  material  brought  up  from 
the  earth's  unexplored  interior.  How- 
ever, not  all  of  the  mines  are  "on  the 
contact."  as  several  are  located  well  in 
towards  the  center  of  the  crater. 

Now  the  granite  walls  of  the  crater 
are  so  solid  as  to  be  impervious  to  water : 
but  the  volcanic  material  filling  the  crater 
is  porous,  holding  water  like  a  sponge. 
So  the  comparison  (^f  the  underground 
waters  of  Cripple  Creek  to  a  subter- 
ranean lake  is  figurative,  rather  than 
actual.  The  crater  is  a  vast  cup  of  un- 
known depth,  formed  by  volcanic  action 


water  to  drain  away.  But  as  soon  as  the 
mine  operators  drove  their  shafts  below 
the  levels  having  a  natural  outlet,  they 
found  them  filling  up  with  water  as  fast 
as  they  could  dig  them. 

Of  course  the  first  move  to  get  rid  of 
the  water  was  the  common  expedient  of 
the  mining  camps — the  installation  of 
]nunping  jilants.  However,  the  flood  of 
water  encountered  was  so  great  that 
early  recourse  was  had  to  drainage  tun- 
nels. Time,  labor  and  expense  might 
have  been  saved  had  a  deep  level  tunnel 
been   excavated    at   the    start  :   but    mine 
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Flume  Built  from  the  Big  Drainage  Tunnel  to  Carry  the 
Water  Aside  into  Cripple  Creek  Stream. 


owners  are  human  like  the  rest  of  us,  and 
those  of  Cripple  Creek  cared  more  for 
immediate  results  than  for  the  remote 
future.  So  the  first  drainage  tunnel  was 
a  little  affair,  known  as  the  Cripple  Creek 
tunnel.  It  performed  the  work  that  was 
expected  of  it,  but  it  was  not  long  until 
the  mines  got  below  the  level  drained  by 
it.  Then  came  the  Goodwill  tunnel,  suc- 
ceeded in  turn  by  the  Moffat  tunnel. 
When  the  Moffat  tunnel  had  served  its 
turn,  the  El  Paso  tunnel  was  driven.  This 
was  quite  an  undertaking  in  its  day  and 


generation,  cutting  down 
four  hundred  feet  below  the 
water  level  drained  by  the 
Moffat.  As  soon  as  it  broke 
through  the  granite  dyke 
that  forms  the  crater's 
walls,  it  began  to  pour  out 
the  water.  For  months  it 
ran  full,  a  solid  stream 
seven  feet  one  way  and  six 
feet  the  other.  Gradually 
the  water  level  sank  in  the 
mine  shafts,  and  by  and  by 
the  volume  pouring  through 
the  tunnel  began  to  dwindle. 
The  "sponge"  in  the  cup, 
above  the  level  of  the  tun- 
nel, had  been  drained,  and 
for  years  the  El  Paso 
tunnel  has  carried  away 
only  the  water  that  reaches 
the  crater  through  the  nat- 
ural precipitation. 

In  time  the  mine  shafts 
began  to  penetrate  to  levels 
lower  than  were  drained  by 
the  El  Paso  tunnel.  The 
deeper  the  shafts  were 
driven,  the  greater  were  the 
floods  of  water  encoun- 
tered. Pumps  of  greater 
and  still  greater  capacity 
were  installed,  but  the  ex- 
pense of  lifting  such  vast 
c|uantities  of  water  added 
so  seriously  to  the  cost  of 
ciperation  that  the  amount 
left  for  dividends  became 
smaller  and  smaller.  In 
most  mining  camps,  the  ores 
show  a  gradual  diminution 
of  gold  contents  as  the 
depth  increases.  This  has 
never  been  the  case  in  the 
mmes  of  Cripple  Creek,  but  the  cost  of 
operation  increased  so  rapidly  that  mine 
owners  were  forced  to  seek  a  more  eco- 
nomical way  of  disposing  of  the  water, 
or  face  the  alternative  of  ultimately  clos- 
ing down  their  mines  with  their  gold 
resources  far  from  exhausted.  So  more 
than  five  years  ago  the  question  of  driv- 
ing a  tunnel  that  would  drain  the  entire 
productive  district  for  years  to  come 
began  to  be  agitated.  To  convince  the 
whole  body  of  mine  owners  that  in  taking 
this   step  lay  the  only  possible  way  of 
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salvation  for  the  camp  was 
a  matter  of  no  small  diffi- 
culty. 

l\Ieantime,  the  shaft  of 
the  El  Paso  mine  was 
driven  down  400  feet  helow 
the  level  of  the  El  Paso  tun- 
nel. Every  foot  of  the  way 
was  won  with  difficulty, 
against  incoming  floods  of 
water;  and  if  the  pumjis 
stopped  for  a  single  hour  a 
rise  in  the  water  level  was 
perceptible.  So  at  last  the 
owners  of  the  El  Paso  mine 
gave  up  the  struggle, 
stopped  their  pumps,  al- 
lowed the  shaft  to  fill  with 
water — and  subscribed 
$100,000  towards  the  dig- 
ging of  the  tunnel.  They 
had  found  that  their  ore 
chutes  extended  down  into 
the  earth  at  least  400  feet 
more,  with  no  diminution  of 
their  gold  contents,  and 
they  were  si^tisfied  that  the 
only  way  to  recover  the 
flooded  gold  was  to  drain 
away  the  water  from  below, 
instead  of  trying  to  lift  it 
to  the  top  of  the  mine  shaft 
by  means  of  pumps.  Then 
the  owners  of  the  Golden 
Cycle  mine,  a  mile  and  a  half 
away  from  the  El  Paso, 
found  that  it  was  fairly  well 
walled  off  from  the  main 
cup  formed  by  the  crater  by 
a  secondary  dyke.  So  they 
I)umped  away  for  dear  life, 
and  got  their  shaft  down  as 
deep  as  that  of  the  El  Paso. 
They  found  their  ore  body 
continuous  ;  and  what  is  more  they  found 
the  richest  ores  they  had  ever  mined  at 
a  depth  of  from  200  to  300  feet  below  the 
old  water  level  fixed  by  the  El  Paso 
tunnel.  The  \'indicator  mine  was  not 
driven  as  deep  as  the  El  Paso  and  Golden 
Cycle,  but  it  was  sunk  100  feet  into  the 
submerged  ores,  and  at  that  depth  found 
richer  ores  than  had  been  encountered  in 
any  of  the  higher  workings. 

The  experience  of  the  operators  of 
these  three  mines  convinced  all  the  mine 
owners  that  there  was  more  gold  below 
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URN  Drill  on  the  Five-Hundred  Foot  Level. 
re  first  made  throuyli  the  El  Paso  mine  with  this  drill, 
machinery  remained  on  the  surface. 


The 


the  water  level  than  above  it.  It  was 
conclusively  proven  to  them  that  their 
mines  were  not  worked  out,  or  verging 
towards  speedy  exhaustion.  Their  reason 
told  them  that  the  only  practicable  way 
of  recovering  the  flooded  millions  of 
the  shining  yellow  metal  that  lay  beyond 
their  reach  was  to  unite  for  the  common 
good,  and  dig  the  tunnel.  Work  was 
begun  May  11,  1907,  and  was  prose- 
cuted with  all  the  speed  possible  in  dig- 
ging through  material  as  refractory  as 
Pike's   Peak  granite.     In  places,   for   a 


A    PORTION   OF  THE   I'ORTAL  OF    THE  ROOSEVELT  TUNNEL. 
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distance  of  2,000  feet,  not  the  slightest 
seam  or  crevice  was  encountered,  and 
the  granite  was  so  hard  that  it  almost 
had  to  be  burned  out. 

Progress  was  necessarily  slow  ;  but  the 
great  "Roosevelt  Drainage  Tunnel"  was 
'l)racticall\-  finished  last  .November,  when 


the  granite  dyke  that  forms  the  wall  of 
the  crater  was  broken  through,  and  the 
volcanic  material  that  contains  the 
chutes  of  gold-bearing  ores  was  entered. 
The  work  might  have  been  stopped  then, 
in  the  certainty  that  the  entire  crater  that 
forms  the  Cripple  Creek  mining  district 
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would  ultimately  be  drained.  However, 
tu  facilitate  drainage,  direct  connection 
from  the  main  timnel  was  made  with  the 
shaft  of  the  El  Paso  mine :  and  work  is 
still  in  ])rogress  extending  the  tunnel 
to  and  through  the  secondary  dyke  that 
walls  off  a  part  of  the  crater,  as  already 
mentioned.  An  intermediate  shaft  was 
driven  to  permit  the  bringing'  of  ore  to 
the  surface,  without  taking  it  to  the  tun- 
nel's portal.  Some  have  professed  dis- 
appointment that  the  flow  of  water  from 
the  tunnel  is  not  greater.  However,  Ave 
months  after  the  wall  of  the  crater  was 
])ierced.  the  flow  was  between  12,000  and 
13,000  gall(tns  every  minute.  This  is 
vastly  greater  than  the  water  that  perco- 
lates into  the  crater  from  the  natural 
rainfall,  and  every  day  the  water  level 
is  falling.  Many  of  the  Cripple  Creek 
mines  have  been  closed  down — some  for 
years,  on  account  of  the  impossibility 
of  either  sinking  shafts  through  water  or 
keeping  the  workings  dry  by  pumping. 
Other  mine>  were  ojjerated  in  le\el- 
above   the   old   tunnel,   but    were   barred 


from  development  work,  extending  down 
into  the  trea.sures  below.  All  have  now 
either  resumed,  or  are  getting  ready  to 
resume  active  development ;  and  it  will 
not  be  many  months  until  "America's 
greatest  gold  cam])"  will  eclijjse  the 
greatest  record  it  ever  made  in  the  jiast. 

The  new  drainage  tunnel  cuts  the 
granite  dyke  712  feet  below  the  old  water 
level  established  by  the  El  Paso  tunnel. 
Competent  engineers  have  figured  that 
the  ore  chutes,  of  known  and  proven 
value,  now  rendered  available  to  mining 
enterprise  by  the  completion  of  the 
Roosevelt  Drainage  Tunnel,  contain  not 
less  than  $312,000,000  in  recoverable 
gold  bullion.  This,  in  mining  i)arlance, 
is  practically  "blocked  out'" — as  good  as 
money  in  the  bank. 

To  the  State  of  Colorado  and  ilie-  na- 
tion at  large  this  is  equivalent  to  the 
discovery  of  a  new  Cripple  Creek,  with 
the  advantage  that  the  work  of  explora- 
tion and  experiment,  of  digging  shafts 
in  untried  grouml,  of  erecting  mine  build- 
in^is  and   instalhng  costly  machinerv,  of 
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railroad  construction  and  finding  a  mar- 
ket for  the  ores  or  facilities  for  reduc- 
tion, has  all  been  performed.  There  is 
nothing-  left  to  be  done  but  to  dig. 

Cripple  Creek  has  already  added  $300,- 
000,000  to  the  world's  stock  of  gold.  So 
it  is  evident  that  this  tunnel  enterprise 
that  has  made  available  $312,000,000  or 
more  of  flooded  gold  that  could  not 
otherwise  have  been  mined,  is  equivalent 
to  the  discovery  of  a  new  mining  camp 
as  great  as  the  old  Cripple  Creek  that 
has  made  mining  history  for  nearly 
twenty  years.   From  the  workings  above 


the  old  water  level  the  mines  of  Cripple 
Creek  have  been  and  still  are  producing 
more  than  $1,000,000  a  month — about 
$15,000,000  a  year.  By  the  close  of  1911 
it  is  expected  that  this  monthly  produc- 
tion will  be  almost  doubled ;  and  it  is 
certain  that  when  the  rejuvenated  Crip- 
ple Creek  "atrikes  its  gait"  the  great 
gold  camp  of  the  Colorado  Rockies  will 
produce  at  least  $25,000,000  worth  of 
gold  annually.  That  high  rate  of  produc- 
tion ought  to  be  maintained  or  should 
even  be  exceeded  for  a  good  many  years 
to  come. 
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TESTING  OUT  THK   FROPELLERLESS   AIRSHIP   MODEL. 


DIRIGIBLE    WITHOUT 
PROPELLERS 


ANEW  idea  in  the  propelling 
of  dirigible  balloons  is  now 
being  tried  out  by.  a  western 
inventor.  He  has  installed  a 
ten-foot  model  driven  by  the 
force  of  air,  which  is  sucked  in  at  the 
front  end  and  expelled  with  great  force 
from  the  rear,  driving  the  model  forward 
at  the  rate  of  twenty-five  miles  an  hour. 
The  model  is  equipped  with  two  No.  4 
suction  blowers  and  the  motive  power  is 
supplied  by  a  ten  horse-power  electric 
motor. 

The  model  has  a  weight  of  one  and  a 
quarter  tons,  and  is  suspended  upon  one 
end  of  an  iron  frame,  the  center  of  the 
frame  resting  upon  a  pivot  on  the  top  of 
a  ten-foot  post,  while  the  other  end  of 
the  frame  is  weighted,  to  balance  the 
model.     When  the  current  is  turned  on, 


the  device  whirls  about  a  36-foot  diam- 
eter circle  like  a  merry-go-round,  emit- 
ting a  whistle  something  like  that  of  a 
siren. 

Besides  forcing  air  from  the  rear 
under  great  pressure,  a  cone-shaped  body 
of  air  is  forced  backward  from  the 
"prow"  of  the  airship,  the  object  of 
which  is  to  form  an  aerial  sheath  to 
lessen  the  resistance  of  the  atmosphere. 
The  inventor  claims  that  by  sucking  in 
the  air  from  the  front,  a  partial  vacuum 
is  created,  this  also  lessening  the  resist- 
ance, so  that  he  figures  on  reaching  a 
speed  of  200  miles  per  hour  when  the 
device  is  in  use  in  a  full-size  dirigible 
balloon. 

The  proposed  balloon  will  be  of  the 
rigid  frame  type,  the  machinery  being 
enclosed  in  an  air-tight  jacket  within  the 
envelo])e.  The  motive  power  will  be  gas 
engines,  and  the  steering  is  to  be  effected 
by  a  box  rudder  in  the  rear,  subjected  to 
the  pressure  of  the  jet  of  air.  Gas  ex- 
pansion is  allowed  for  by  additional 
chambers,  when  the  main  envelope  is 
strained.  The  new  idea  for  propulsion 
by  jets  of  air  is  interesting,  though  it  is 
"up  to"  the  inventor  to  demonstrate  that 
it  is  a  practical  success. 
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SOME    FLOWERS    OF    THE    DESERT 
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TDSUM- 
MER   i> 
blossom 
time    on 
the    (les- 
lierc     the 
oTcatest   rainfah   oc- 
curs very  much  later 
than  the  rainy  season 
of  the  coast,  and  it  is 
durin^r^-  the  period  of 
summer   heat,    when 
the    mercury    climbs 
well    u])    within    the 
tube  and  the  flowers 
of    the    s^arden    are 
drooping-   luider    the 
hot     rays,    that     the 
waste  land  is  garbed 
in  deepest  green,  and 
the     whole     desert's 
floor  has  the  appear- 
ance of  a  huge  quilt 
of  patchwork,  dotted 
here  and  there  with 
a  g^org^eous  mass  of 
color. 

Only     the     most 
hardy  plants  can  find 


By 
CHARLES    STILLMAN 


sustenance,     but     in 
the    more    fertile 
s  p  o  t  s     where     the 
hard  [)  a  n  underlies 
the  soil  at  some  little 
d  e  p  t  h,    the    cactus 
])uts    forth    its    odd 
s])ong-y    stalks   laden 
with  delicate  flowers. 
As    moisture    is    al- 
ways at  a  premiuni 
in  this  "land  of  little 
rain."  the  shrubs  and 
other    plant    life    of 
the    desert    must    be 
able  to  withstand  the 
long-    dry    period 
which    follow^s    each 
cloudburst  and 
lieavy  rain.   For.  un- 
like  the   rainfall 
which  nourishes  the 
flora  of  the  coast,  no 
gentle  showers  ever 
visit   the   desert, 
which  is  but  sparsely 
watered  by  intermit- 
t  e  n  t    downpou rings 
that    invariably 
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no  com  pa  n\-  tlic 
h  i  ^  h  w  i  11  (1  > 
which  sweep  these 
great  sand  flats.  To 
enable  the  plants  to 
live  in  this  forbid- 
ding" ])Iace.  tiny 
must  either  ^end 
out  tap  rool>  deep 
enough  to  reach  tlu' 
many  streams  and 
springs  which  lie 
tar  below  the  des- 
ert's floor,  or  bring 
forth  flesh  -  like 
stems  and  leaves 
and  store  u]>  the 
moisture  like  ><> 
many  sponges.  The 
willows  and  other 
hardwood  growths, 
as  the  mescjuite.  be- 
long to  the  tap  root 
class,  and  the  vari- 
ous forms  of  cacti 
to  the  latter  genus. 

The  mesquite  is 
a  typical  desert 
shrub  and  grows 
f|uite  abundantly  in 
the  desert  of  Cali- 
f  o  r  n  i  a,  a  1  s  o  in 
X'evada.  and  seems 
to  thrive  even  in 
Death  \'  a  1  1  e  \ . 
which  is  so  often 
spoken  of  as  "the 
hottest  and  drie>t 
spot  on  earth."  Tin- 
willow  is  also  a 
common  shrub  in 
this  valley,  in  which 
no  traveler  cares  t'  > 
wander  far.  and 
thi.s  species  is  like- 
wise found  in  many 
parts  of  the  Ari 
zona  and  Colorado 
deserts. 

Vet  another  com- 
mon desert  growth 
is  the  greasewood. 
and  this   species  is 

regarded  somewhat  in  the  light  of  a  curi- 
osity by  botanists,  in  that  it  appears  to 
have  no  tap  root  or  other  means  of  ob- 
taining moisture,   vet   it   thrives   well   in 
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all  low  spots  in  tlu' 
desert.  Grease- 
wood  is,  perhaps, 
the  most  valuable 
f)lant  of  the  waste 
laiuls  and  is  well 
known  to  the  rlesert 
t  r  a  V  e  1  e  r.  as  il> 
\\<i()d  is  hard  and 
dr\-.  and  a  fire  can 
he  (|uickly  kindled 
from  the  g  r  e  e  n 
leaves,  which  burn 
as  so  much  tinder. 
r>ut  the  most  in- 
teresting plants  of 
the  desert  are  the 
cacti  or  Indian  figs. 
These  leafless 
plants  which  are 
natives  of  the 
American  deserts, 
iiften  grow  to  a 
height  of  forty  feet 
or  more  and  in 
many  fantastic  and 
abnormal  forms. 
There  are  upwards 
"f  eight  hundred 
^l^ecies  of  cacti,  and 
tlie  flowers  which 
usually  last  but  a 
single  day  or  night, 
are  born  without 
t'K.t  stalks. 

That  species 
known  as  Triangu- 
laris, is  one  of  the 
most  beautiful  of 
the  desert's  flora 
and  when  in  season 
its  thick  stalks  are 
c  (vered  with  clus- 
ters of  waxy  red 
and  white  blos- 
soms, the  efTect  is 
one  of  unique 
heauty.  The  flowers 
of  this  species  are 
of  many  tints, 
sometimes  of 
a  deep  blood-red 
without  a  blotch  of 
contrasting  color,  while  other  blossom 
stalks  bring  forth  flowers  of  delicately 
blended  pink,  edged  with  violet  and  royal 
purple.     This  bit   of  color  in  the  midst 


Triangularis  Cactus  in  Its  Summer  Beauty. 
The  flowers  are  of  many  tints. 


The  Barrel  Cactus, 
This  species  has  no  flowers. 


of  the  dreary  sands  forms  a  pleasing 
contrast  and  gives  life  and  animation  to 
the  landscape  of  neutral  brown. 

The  saguaro  cactus,  or  night-blooming 
cereus,  is  the  giant  of  the  cacti  tribe  and 
specimens  growing  to  the  remarkable 
height  of  fifty  feet  have  been  frequently 
found  in  the  desert. 

Among  the  desert  curiosities  is  the 
barrel  cactus  which  grows  in  the  form 
of  a  hollow  cylinder  some  three  feet  in 
height.  This  species  is  of  the  non-flower- 
ing sort  and  propagation  is  curiously 
effected  by  the  parent  stem  throwing  out 
sprouts  at  the  bottom,  which  quickly  take 
root  and  encircle  the  parent  stalk.  But 
by  far  the  most  curious  of  all  the  desert 
growths  is  the  rootless  cactus,  which  is 


blown  about  the  desert's  floor  for  the 
greater  part  of  the  year,  and  looks  for 
all  the  world  like  a  twisted  bundle  of  dry 
grass  and  twigs.  But  when  the  spring 
rains  descend  the  dry  leaves  awaken  to 
life,  the  plant  puts  forth  new  feeders  and 
in  a  very  short  time  is  a  mass  of  pinkish 
flowers.  This  odd  plant,  which  grows  in 
the  form  of  a  ring,  often  eight  feet 
across,  has  no  main  root  like  others  of 
its  kind,  but  sucks  up  the  moisture 
through  its  small  but  numberless  rootlets 
which  branch  out  from  a  common  center 
in  every  possible  direction.  Its  blossom 
time  is  very  brief,  the  leaves  soon  wither 
and  become  dry  and  when  the  wet  season 
is  passed,  it  commences  its  endless  jour- 
nev  over  the  level  flats  of  sand. 
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Skdimentauy  Kock— a  Water-Bkakinc;  Formation. 


FINDING    HIDDEN    WATERS 
ON    THE    FARM 


By 
GUY    ELLIOTT    MITCHELL 


U  .     S.     Geological     Survey 


O  Minerals  Used  in  this  Laun- 
dry," is  the  advertisement  of 
a  certain 


Nwashery     of 
men's  shirts, 
collars  and  cuffs. 

"I  would  hate  to  have 
my  laundering  done  ac- 
cording to  that  state- 
ment," remarked  a  gov- 
ernment geologist.  Of 
course  what  the  laun- 
dry was  trying  to  say 
was  that  it  used  no 
:hemicals  destructive  of 
linen,  for  water  itself  is 
a  mineral,  the  greatest 
and  most  useful  of  all 
the  minerals  in  the 
world.  ^Moreover  it  is 
an    inexhaustible    min- 


eral.     Yet    there 
peoi)le    than    the 


Magnified  Section  of  Rock.  Showing 
Pore  Spaces  (D.\rk). 

Coarsr  sandstones  are  capable  of  holding  be- 
tween five  and  six  quarts  of  water  per  cubic 
foot. 


are  more  illustrious 
ignorant  laundryman 
who  refuse  to  recog- 
nize water  as  a  mineral. 
The  organic  act  of  the 
United  States  Geolog- 
ical Survey  provides 
that  that  bureau  shall 
investigate  and  report 
upon  the  mineral  prod- 
ucts of  the  national 
domain ;  but  when  the 
appropriation  for  the 
investigation  of  the 
water  resources  of  the 
United  States  has  come 
up  for  Congressional 
action  our  "Uncle  Joe" 
Cannon  has  many  times 
ruled  that  as  water  was 
"not    a    mineral,"    the 
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survey  had  no  authority  under  the  law 
for  doing  such  work  and  tlie  item  has 
been  stricken  out  of  the  appropriation 
bills.  For  a  number  of  years  it  was  only 
through  the  wise  insistence  of  the  sen- 
ate, that  any  funds  were  provided  for 
stream  gauging,  and  underground  and 
other  water  investigations.  Since  this 
hydrographic  work  was  systematicall_y 
undertaken  by  the  survey  in  1895, 
$L982.500  has  been  specifically  appro- 
priated for  the  purpose  and  it  is  doubt- 


age  map  would  show.  The  subterranean 
rivers  do  not  carry  the  vast  volumes  of 
rapidly  moving  water  constituting  the 
great  surface  streams,  for  their  currents 
instead  of  flowing  from  ten  to  fifty  miles 
in  a  day  are  comparatively  slow — perhaps 
a  mile  a  year ;  but  their  ramifications  and 
storage  capacity  are  stui)endous.  The 
ordinary  sized  farm  which  has  a  good 
surface  stream  is  favored ;  yet  nearly 
every  farm,  except  in  the  arid  region  of 
the  United  States  has  several  if  not  many 
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An  Effectivk 
Strai.ner. 
Wht-ro  fine  niati'ri;il 
around  the  well  hinders 
the  water's  entrance,  peb- 
bles dropped  into  the  well 
and  forced  into  the  sur- 
rounding clay  will  keep 
the  fiow  clear. 


ZJ 


sukface-contaml.natkd 

Seepage  May  Enter 

THE  Well  Below 

THE  Casing. 

Showing  the  danger  of  using 

well  casing  for  only  a  short 

distance  under  ground.   This 

is  distinctly  an  instance   of 

false  economy.     It  will   pay 

the  well-owner  many    times 

oyer  to  have  the  work  done 

thoroughly  right  before  sick 

ness  or  death  comes  \yith  its 

poignant  reminder  of  negli- 


DiAGRAM  Showing  the  Varying  Depths  at  Which 
Water  May  Be  Found  in  Broken  Country. 


The  Sinking  of  Wells  Irrespective  of  Location 

of  Buildings  or  Contaminated  Drainage 

May  Easily  Be  the  Cause  of 

Typhoid  Fever. 

A  very  good   illustration  of  the  manner  in  which  an 

otherwise  excellent  well  may  be  rendered  unsafe.     Where 

the  drainage  is  from  the  well  there  is  no  danger. 


ful  if  any  wiser  i)ublic  expenditure  has 
ever  been  authorized.  The  water  re- 
source work  of  the  survey  has  included 
every  phase  of  water  investigation, 
affecting  such  big  problems  as  irrigation, 
flood  protection,  navigation,  water- 
powers,  underground  and  artesian  waters, 
water  pollution,  etc.  It  is  in  connection 
with  irrigation  in  the  West  and  farm  and 
domestic  water  supplies  that  the  farnier 
is  most  interested  and  has  most  benefited 
by  this  work. 

The  drainage  map  of  the  United  States 
shows  a  wonderful  network  of  thousands 
:ni(l  hundreds  of  thousands  of  rivers  and 
streams.  Vet  this  network  is  as  nothing 
compared  to  what  an  rmderground  drain- 


underground  streams.  They  may  be 
crossing  one  another,  or  one  above  the 
other  at  different  levels,  ranging  from  a 
few  to  thousands  of  feet  beneath  the 
surface.  Hidden  rivers  they  are  to  the 
ordinary  eye,  yet  practical  science  can  tell 
where  and  how  to  find  them. 

The  rock  and  earth  crust,  of  the  globe 
is  in  fact  a  vast  reservoir,  more  or  less 
water  saturated,  and  in  most  parts  of  the 
country  it  is  no  longer  a  hit  and  miss 
proposition  to  find  water.  Many  people 
believe  in  the  efficacy  of  the  water  witch 
— the  witch  hazel  switch ;  but  the  best 
water  finder  is  the  geologist  who  has  the 
faculty  of  looking  down  beneath  the 
(.■arth's    surface.      Since    a    good    water 
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supply  is  alxmt  the  mn>{  important  thiiii^- 
I'll  the  farm  it  will  usually  pay  well  to 
i;ive  the  question  considerable  study.  A 
j^eolojj-ist  of  the  Geolot^ical  Survey,  Mr. 
N.  11.  Darton.  recently  advised  the  sink- 
inj4-  of  a  deep  well  at  Kd«-emont.  .South 
Dakota,   and  predicted    water    at    3.000 


wiiere  near  ivd^emoiil,  hut  ihc  scientist 
knew  the  geolot^y  of  the  country  and  at 
what  depth  the  water-bearini,'-  rock  for- 
mation would  be  found.  A  century  or 
two  ago  J\Ir.  Darton  would  have  been 
accused  of  the  practice  of  black  magic 
and  if  someone  connected  with  the  drill- 


I      laaaac 


DRILLIiNG  MAY  COST  FROM   FIFTY  CENTS  TO  FOUR  DOLL.ARS  A   FOOT. 
This  variation  depends,  of  course,  upi.n  th.-  character  of  the  soil  or  rock  penetrated. 


feet.  Edgemont  is  in  a  dry  countr\-  and 
the  boring  of  the  well  was  not  only  a 
very  expensive  but  a  verv  discouraging 
task.  And  think  of  drilling  3.000  feet  on 
the  guess  of  a  man!  Most  people  ex- 
pressed their  sentiments  in  the  single 
term,  "crazy."  But  down,  down  the  drill 
was  pushed  everlastingly,  and  finally  at  a 
depth  of  2,982  feet  an  enormous  artesian 
flow  was  struck  of  half  a  million  gallons 
a  da> .  Here  was  a  guess  within  one  per 
cent  oi'  correct.    There  was  no  well  anv- 


ing  had  contracted  housemaid's  knee,  he 
would  have  been  burned  at  the  stake.  In 
another  case  in  \'irginia  the  Geological 
Survey  was  called  upon  to  send  a  geol- 
ogist to  examine  the  conditions  and  to 
advise  about  continuing  a  drill  hole 
which  had  already  gone  500  feet  without 
getting  water.  By  simple  reference  to 
the  geologic  map  in  the  Survey  office  at 
Washington  it  was  found  that  the  "well" 
was  in '  impervious  rock  and  that  there 
was  no  hope  of  getting  water  b\-  going 
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A  Georgia 
It  receive 


Spring  from  Which  Waters  Have  Been  Shipped. 
s  pollution  from  live  stock  and  from  th(!  surface  wash. 


thing'  possible  to  that  man. 
It  will  tell  him  things  about 
the  millions  of  tons  of  earth, 
rock  and  water  lying"  under 
the  little  skin  of  soil  which 
he  plows,  that  will  be  sur- 
prising-. 

As  the  country  becomes 
more  thickly  settled  and 
farms  become  divided  into 
smaller  units,  more  and 
more  pollution  of  the  water 
supply  results  and  the  prob- 
lem of  securing-  pure  water 
becomes  greater.  A  safe 
well  is  always,  in  the  lon,g 
run,  the  cheapest.  Typhoid 
is  a  dread  disease  and  a 
good  well  even  if  its  instal- 
lation costs  considerable, 
beats  paying-  doctors'  bills, 
and  may  save  from  death. 
If  people  could  see  the  filth 
seepage  beneath  the  soil 
surface  and  much  of  it  find- 
ing its  way  into  the  home 
^\ater  supply  they  would 
Ijcstir  themselves  more. 
]\Iost  farm  wells  are  located 
with  reference  to  conven- 
ience to  the  house  or  barn 
and  without  consideration 
of  the  "lay  of  the  land,"  and 
whether  they  may  not  be 
contaminated  by  some  drain 
(^r  waste  supply  finding  its 
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Source  of  Typhoid  Fever  in 

Many  of  the  Smaller 

Towns. 

deeper.  In  fact,  after  the 
first  fifty  feet,  it  had 
been  love's  labor  lost.  Had 
the  well  been  located  in  an 
adjacent  sandstone  forma- 
tion, plenty  of  water 
would  have  resulted  within 
100  feet.  The  preliminary 
advice  of  the  geologist 
would  have  been  worth 
many  hundred  dollars.  If 
the  United  States  Geo- 
logical Survey  has  made 
a  geologic  survey  covering 
any  man's  farm,  the  study 
of  that  map  will  be  the  most 
interesting   and    instructive 
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Farm  W.-\ter  Supply  Which  M. 
IN  a  Spring  Lower  Down. 


Kgress 


IDDDnCZj 
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Opkmng  Bktwekn  thk  Outer  Casing 

and  the  j^ump  tube. 

It  is  by  neglect  of  little  details  of  this  sort  that  an  otlur- 

wise  fine  flow  of  water  may  play  its  part  in 

causinir  many  a  case  of  tiie  deadly 

tyi)hoid  fever. 
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An  Ideal  Well  Curbing. 

No  rats,  snakes  or  other  ve-rniin  can  drown  tlu-mselves 

in  this. 
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One  ok  the  Many  Subterranean  Rivers  in  the 

Limestone  .Areas  of  the  Country. 

Thrsi-  may  he  readily  contaminated. 


Drilled  Well  \vith  Opening  Around  Casing  I'\tlly 
Protected  by  Cement. 


w'ay  into  them.  The  fine  "big  spring" 
of  days  gone  by,  with  the  clear,  sweet 
w^ater  bubbUng  up  through  the  white 
sand  at  the  bottom,  may  today  have  be- 
come a  thing  to  be  feared.  Many  good 
wells  too  are  badly  curbed  or  unpro- 
tected at  the  surface  and  are  thus  a 
source  of  infection,  ^\'ater  does  not  need 
to  be  bad  tasting  or  smelling  to  be  deadly. 
One  of  the  best  books  which  has  been 
written  on  the  subject  of  farm  water 
supply  is  a  Geological  Survey  report,  and 
what  is  more,  it  is  free  for  the  asking. 
"Underground  Waters  for  Farm  Use," 


by  Geologist  Myron  L.  Fuller,  can  be  had 
by  simply  writing  to  the  Chief  Hydrog- 
rapher.  United  States  Geological  Survey, 
at  Washington.  A  copy  will  be  presented 
with  the  compliments  of  Uncle  Sam.  The 
book  describes  in  plain  language  the  dif- 
ferent classes  of  rocks,  gravels  and  soils 
— those  in  w^hich  water  will  be  found, 
and  those  in  which  it  probably  will  not : 
it  shows  the  danger  of  contamination  of 
wells  and  springs  and  tells  how  to  avoid 
it ;  it  describes  and  estimates  the  costs  of 
drilling  under  different  conditions  and  it 
is  replete  with  photographic  illustrations. 
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CRUISERS    OF    PRAIRIE    BILLOWS. 

■      By 
CHARLES    PHELPS    GUSHING 


KANSAS  calls  ihem  '•battlc- 
shi])s."  and  cruisers  they  are 
indeed.  Poets  long  have  de- 
lighted to  call  the  prairies  "a 
sea  of  grass"  or  "billowy"  or 
sjjeak  of  the  "waves"  Avhich  the  wind 
makes  in  the  wheat :  and  it  is  over  such 
inland  seas  as  these  that  the  battleships 
ride.  For  the  mind  that  must  always  be 
literal,  people  at  the  various  ports  at 
which  the  "battleshi])s"  touch  will  ex- 
plain that  these  cruisers  run  <)n  wheels 
and  are  propelled  b)'  gasoline  over  rail- 
way tracks  and  are  used  chiefly  to  take 
care  of  passenger  traffic  and  relieve  the 
congestion  from  steam  passenger  trains. 
These  cruisers,  all  steel,  with  sharply 
]M)inted  ])r(jw.  rounded  stern  and  true 
jKjrt-hole  style  uf  windows,  are  used  by 
both  the  St.  Joseph  and  Grand  Island  and 
the  Union  Pacific  railwavs  in  Kansas  as 


an  economical  interurban  service.  The 
motors  allow  the  railroads  to  compete 
with  the  new  extensive  systems  of  elec- 
tric lines  the  state  is  getting.  The  cruisers 
will  stop  at  every  cross  roads  and  whist- 
ling station,  like  the  most  accommodating 
of  accommodation  trains,  yet  can  get  up 
speed  again  so  quickly  that  they  easily 
keep  a  schedule  of  thirty  miles  an  hour 
on  the  average.  In  tests,  the  gasoline 
interurbans  have  been  able  to  do  close  to 
ninety  miles  an  hour. 

The  door  to  the  car  is  at  the  side,  in 
the  middle.  Inside  are  comfortable  leather 
seats  and  over  each  of  these  are  glazed 
oval  electric  lights  which  shed  a  soft 
illumination  for  reading.  As  you  sit  be- 
side the  port  hole  windows  and  look  out 
at  the  landscape  as  the  car  is  speeding 
and  swaying  from  side  to  side,  it  isn't 
hard  to  see  that  the  metaphor  of  "riding 
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the    waves"    of   the    ])rairie    comes    very 
near  being  a  description. 

Officials  who  see  the  expense  accounts 
and  ought  to  know^  say  that  the  cruisers 
are  as  profitable  to  the  raihvays  as  they 
are  convenient  for  the  ])ublic.  They  pay 
better  on  the  investment  than  steam  cars, 


the  fuel  is  the  cheapest  in  the  world,  only 
two  men  are  required  for  a  train  crew, 
and  in  proportion  to  the  number  of  pas- 
sengers carried  each  day  even  the  first 
cost  of  the  equipment  is  less  than  is 
similar  service  for  steam  transporta- 
tion. 


To  do  anything  because  others 
do  it,  and  not  because  the  thing 
is  good,  and  kind,  and  honest 
in  its  own  right,  is  to  resign  all 
moral  control  and  captaincy 
upon  yourself  and  go  post 
haste  to  the  devil. 

—  Robert  Louis  Stevenson. 
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TREATING   TilK    INTEKIOK   OF   THK    Bl)l)\     B^     MEANS   UK   ELECTRIC    W  A\  Es. 

CURING    DISEASE 
BY    ELECTRICAL    HEAT 

By 
DR.    ALFRED    GRADENWITZ 


IT  is  a  well  known  fact  that  the  ordi- 
nary kind  of  alternating  current  as 
commonly  used  for  light  and  power 
exerts  a  strong  stimulus  on  the  body, 
and,  in  the  case  of  sufficient  tension 
and  intensity,  may  even  result  in  deadly 
injury.  Now  as  the  frequency  of  alter- 
nation increases,  the  strange  fact  is 
noted  that,  so  far  from  augmenting  in 
proportion,  these  elTects  rapidly  lose  their 
intensity,  until,  at  the  high  frequency, 
electricity  becomes  unable  to  act  upon 
our  nerves.  This  seeming  paradox  is 
accounted  for  by  presuming  that  in  the 
case  of  so  enormously  rapid  oscillations. 


there  is  no  migration  of  ions  but,  at  most, 
a  vibration  of  ionized  molecules.  Ten- 
sions up  to  100,000  volts  and  more  can 
thus  be  endured  without  any  discomfort. 

An  ingenious  application  has  been 
made  of  this  form  of  electricity  by  the 
famous  French  physicist,  d'Arsonval,  for 
acting  upon  blood  pressure  and  curing 
the  complaints  connected  with  old  age 
Like  a  wireless  outfit,  his  apparatus  con- 
sists of  a  primary  circuit  inducing  in  a 
secondary  coil  a  current  subject  to  ex- 
tremely rapid  changes  in  direction. 

Though    some    practitioners,    experi- 
menting with  this  apparatus,  could  not 
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fail  to  notice  the  heat  ciYccts  produced  hy 
high  fre(|iiency  currents,  the  benefit 
likely  to  accrue  from  an  adequate  utiliza- 
tion of  this  electric  heat  was  not  imme- 
diately realized.  Now  heat  has,  from 
time  immemorial,  been  one  of  the  most 
important  curative  agents  employed  by 
mankind,  though  no  very  marked  ad- 
vance over  primitive  practice  has  been 
made  by  modern  medicine.  When  ap- 
plied by  means  of  bandages,  compresses 
or  poultices — to  the  patient's  skin — 
which  is  an  extremely  poor  heat  con- 
ductor— heat  is  unable  to  penetrate  any 
deeper  than  a  fraction  of  a  millimeter. 
Electricity,  how'ever,  in  the  form  of  rapid 
vibrations,  can  be  made  to  penetrate  into 
the  body  to  practically  any 
depth  so  that  it  may,  by  its 
heat    exert    the    most       -, 

I' 


beneficial  curative  effects.  This  can 
be  achieved  by  means  of  the  d'Arson- 
val  apparatus,  ap])lying  to  the  patient 
the  primary  instead  of  the  secondary 
circuit. 

In  order  to  gauge  the  importance  of 
this  heat  treatment,  it  should  be  remem- 
bered that  fever  itself  is  a  heat  effect 
spontaneously  produced  by  the  body  with 
a  view  to  destroying  such  morbid  germs 
as  have  invaded  the  blood.  While  this 
automatic  struggle  is  kept  up  at  the 
expense  of  the  body's  own  resources,  so 
that  its  success  mainly  depends  on  the 
resisting  power  of  the  individual,  the  use 
of  electric  vibrations  allows  any  amount 
of  heat  to  be  supplied  from  outside  to  the 
interior  of  the  body,  without  in  any  way 
drawing  upon  its  own  forces. 

D'Arsonval's  theory  is  that  it  thus  be- 
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One  Form  ok  thf  Appauatvs  for  Electric  Heat  Treatment. 


comes  possible  to  heat  up  any  part  of  the 
Ijody  to  any  temperature  desired,  produc- 
ino-  high  fever  temperatures  locally  and 
wfthout  any  strain  on  the  organism,  thus 
stirring  and  accelerating  those  vital 
processes  which  are  instrumental  in  cur- 
ing disease. 

The  apparatus  is  mounted  on  a  readily 
transportable  table  traveling  on  castors. 
On  the  marble  plate  covering  the  black 


pcilislicd    wooden    case   are 
installed  a  switch  for  clos- 
ing and  breaking  the  alter- 
nate   current    supply,    the 
spark  gap.  a  hot-wire  am- 
meter     for     gauging     the 
high-frequency  current  and 
a  lever  for  controlling  the 
same.     The  interior  of  the 
case  comprises  a  high  ten- 
sion   transformer,    a    con- 
denser, an  adjustable  induc- 
tion   coil,    and    a    coupling 
coil.      A   sliding   resistance 
allows  the  current  intensity 
supplied  to  the  apparatus  to 
be  readily  controlled.     The 
transformer     converts     the 
low-tension    alternate    cur- 
rent of  the  mains  to  about 
2.000  volts,  thus   charging 
the  condenser  which  imme- 
diately discharges  through 
the  spark  gap  and  the  self- 
induction  coil  so  as  to  pro- 
duce   up     to    one    million 
vibrations  per  second.    With 
a    direct-current    supply,    a 
converter  is  used   for  pro- 
ducing the  alternating  cur- 
rent indispensable  for  work- 
ing the  apparatus. 

This  apparatus,  in  con- 
nection with  a  large  sole- 
noid in  which  the  whole  of 
the  patient's  body  may  be 
placed,  can  be  used  for  the 
application  of  the  d'Arson- 
val  treatment;  the  copper 
coil  is  in  fact  traversed  by 
electrical  oscillations,  pro- 
ducing a  strong  magnetic 
field  in  the  center  of  the 
solenoid  and  a  correspond- 
ing alternating  or  whirling 
current  in  all  conductors  in 
the  magnetic  field.  As 
shown  by  d'Arsonval,  apart  from  the 
rise  of  temperature,  a  patient  introduced 
into  the  solenoid  undergoes  an  increase 
in  the  interchange  of  cell  tissues. 

The  writer  recently  had  an  opportunity 
of  inspecting  this  apparatus  and  witness- 
ing some  interesting  experiments  made 
with  it.  A  solenoid  of  a  size  permitting 
the  introduction  of  the  patient's  arni 
can  be  used  to  show  the  rapid  heating  of 
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the  laUcr,  a  riii.i;'  it  bracelet 
after  a  few  sccuiuls  beconi 
iiiij"  too  hot  to  bear  while  a 
ball  of  tinfoil  crumpled  up 
in  the  fist  is  almost  immedi- 
ately made  too  hot  to  hold. 
If  a  solution  of  starch  and 
iodide  be  placed  within  the 
coil,  the  increase  of  heal  is 
easil}-  shown  while  there  is 
no  sii;n  of  chemical  action 
as  in  the  case  i)\  ordinar\- 
currents.  In  connection 
with  another  e.xperimetU 
there  was  used  a  rectangu- 
lar i^lass  tra}'  containing-  at 
its  bottom  the  white  oi  ej^i;'. 
I'llectrodes  haviu!.;'  been 
])laced  at  two  o])posite  cor- 
ner--,  a  fairly  strong;"  hij^^h- 
fre(|nency  current  was 
])assed  through  the  albumen  for  five 
minutes,  resultiui;"  in  a  >mall  coagulation 
clot  bein,!:!;-  formed  along-  the  line  joining- 
the  electrodes  which  clot  began  in  the 
middle  and  was  separated  from  each 
electrode  by  a  considerable  layer  of  fluid 
albumen.  Only  after  considerahly  longer 
time  the  clot  gradually  grew  larger  to- 
wards the  electrodes. 

The  a]:)])lication  of  high-frequenc}- 
currents,  both  with  solenoids  and  large 
surface  eJectrodes,  has  a  distinctly  seda- 
tive effect  to  lower  blood  pressure  and 
therefore  is  indicated  in  general  arterio- 
sclerosis— the  general  complaint  of  old 
age — excitement  and  sleeplessness.  ]\Iost 
striking  results  are  obtained  also  in  cases 
of  dilatation  of  the  heart,  as  under  X-ray 
examination  the  heart  is  seen  to  shrink 
in-imediately,  the  trace  of  the  pulse  be- 
coming normal  and  regular,  while  the 
rhythm  is  increased  during  the  treat- 
ment. 

The  use  of  large  electrodes  and  hjuger 
application  allows  the  temperature  of  the 
body  to  be  raised  considerably.  This  as 
above  mentioned  is  not  done  at  the  ex- 
l)euse  of  the  reserve  material  which 
would  weaken  patients :  but  a  fresh  su])- 
ply  of  energy  is  introduced  from  with- 
out, an  increase  in  temperature  is  effected 
in  the  very  cells  and  tissues  and  the 
stimulation  of  the  nutrition  exchanges  is 
a  secondary  result  of  this  import  of  heat. 

.\11  gland  secretions  have  been  found 
to  undergo  a  strong  stimulus  under  the 
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action  of  high-fre(|uency  currents,  the 
glands  of  the  skin  (lcvelo])ing  great 
amounts  of  perspiration,  in  a  similar 
manner  the  liver,  after  the  application 
of  electric  heat,  is  found  to  secrete  bile 
more  frequently,  and  the  stomach,  in- 
testines, pancreas,  bladder,  kidneys  and 
many  other  organs,  are  accessible  to 
"diathermic"  treatment  as  the  electrical- 
heat  method  is  called.  In  fact,  no  organ 
is  so  hidden  or  so  deejjly  seated  that  it 
cannot  ])e  reached  l)y  the  warmth  of  high- 
frequenc}-  currents.  13r.  Xagelschmidt 
has  had  occasion  to  heat  the  internal  ear, 
the  spinal  cord  and  even  the  brain  itself. 
In  cases  of  bilious  headache,  the  current 
may  be  passed  between  the  temples  or 
from  the  forehead  to  the  neck,  the  patient 
feeling  a  sensation  of  warmth  and  of 
pressure.  A  few  minutes'  treatment  is 
sometinies  sufficient  to  cure  severe  head- 
ache. 

In  many  cases,  and  e>])ecially  with  ap- 
]jlication  to  the  head  and  thorax,  there  is 
observed  not  only  an  acceleration  of  the 
pulse,  but  a  deepening  and  (|uickening 
of  respiration.  In  severe  cases  of  asthma, 
after  one  or  two  minutes'  treatment,  res- 
piration becomes  deeper  and  less  noisy, 
while  the  expectoration  is  found  to  be 
more  copious,  the  sleep  easier  and  the 
attacks  of  suffocation  less  frequent.  In 
some  cases  these  attacks  will  cease  en- 
tirel}'  while  in  others  the  treatment 
should  be  frec|uently  repeated. 

The    sedati\e    actiou    of   electric    heat 


ELF.CTRODES  FOR  USE  IN   SURGICAL  CASES. 


treatment  obviously  is  more  marked  in 
connection  with  painful  affections  of  the 
nerves  and  joints,  sciatica,  lumbago  and 
neuralgia.  Even  in  fever  cases,  there 
are  marked  beneficial  effects,  the  crises 
being  cut  short  and  pains  being  cured 
often  in  a  few  minutes  in  about  ninety 
per  cent  of  the  cases.  Gout  also  offers  a 
fertile  field  for  this  method  of  treatment, 
relief  from  pain  being  in  all  cases  ob- 
tained in  a  few  minutes.  The  gout  crys- 
tals seem  to  be  dissolved  and  eliminated 
by  the  deeply  penetrating  heat. 

The  application  of  heat  also  •  sterilizes 
tumors,  thus  preventing  infection  of  the 
surrounding  parts.  Another  advantage 
of  this  method  is  the  possibility  of  caus- 
ing the  current  to  penetrate  into  all  the 
corners  and  cavities  and  thus  to  remove 


tumors  otherwise  inoperable.  In  most 
cases  no  blood  is  spilt  during  operations 
of  this  kind.  It  has  been  found  possible 
to  coagulate  and  sterilize  tuberculous  or 
suppurating  glands,  abscesses  and  the 
like,  previous  to  their  being  removed 
surgically. 

For  the  treatment  of  lupus.  Dr.  Nagel- 
schmidt  has  designed  a  special  electrode 
destroying  in  a  single  sitting  of  ten  min- 
utes a  lupus  which  would  require  four 
hundred  Finsen  applications.  In  fact, 
the  deep  action  of  electric  heat  is  far 
better  than  that  of  light  treatment. 

It  is  impossible  as  yet  to  gauge  all  the 
possibilities  of  this  electrical  method 
which,  it  should  be  understood,  is  quite 
distinct  from  methods  hitherto  used  in 
medicine. 


so 
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WORLD'S    LARGEST    PIER 


By 
C.    L.    EDHOLM 


A  PIER  having"  a  total  area  of 
285.000  square  feet,  built  at 
Ocean  Park,  California,  was 
stated,  when  it  was  opened  to 
the  public  during  the  summer, 
U)  be  the  largest  pleasure  pier  in  the 
world,  the  next  largest  being  Young's 
pier  at  Atlantic  City  with  an  area  of 
175,000  square  feet.  The  amount  of  con- 
crete piling  required  for  this  huge  struc- 
ture is  estimated  at  six  miles,  and  five 
pile  drivers  were  kept  busily  at  work 
getting  them  in  place. 

These  reinforced  concrete  piles  are 
said  to  be  unique  in  many  respects.  They 
are  octagonal,  and  taper  from  a  diameter 
at  the  bottom  of  20  inches  to  12  inches  at 
the  top,  and  their  length  varies  from  45 
to  48  feet  according  to  the  depth  they 
were  sunk.  They  were  built  on  a  tem- 
porary pier,  where  they  stood  upright, 
like  huge  organ  pipes,  while  curing. 
About  200  were  always  on  the  false  work, 


as  they  had  to  remain  in  the  moulds  for 
three  days  and  required  28  days  to  cure. 
The  forms  are  shown  at  the  base  of  the 
piles,  and  it  will  be  noted  that  the  sec- 
tions have  three  metal-lined  surfaces. 
The  two  remaining  sides  of  the  octagon 
are  formed  of  short  lengths,  nailed  across 
two  parts  of  the  mould  which  are  set  up- 
right around  the  reinforcements.  The 
reinforcement  consists  of  eight  1-inch 
round  bars  set  around  a  metal  pipe  which 
serves  as  a  central  core. 

As  the  piles  were  needed  they  were 
carried,  still  in  an  upright  position,  to  the 
required  position,  a  small  engine  running 
along  the  scaffolding  for  that  purpose. 
Then  they  were  lowered  to  their  place  in 
the  surf  and  a  jet  of  water  was  forced 
down  the  central  pipe  at  a  pressure  of 
from  120  to  165  pounds.  This  washed 
the  sand  from  under  the  bottom  of  the 
pile,  and  another  jet  operated  around  the 
circumference,  the  power  being  so  great 
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that  eii;"h- 
t  e  e  n  inch 
boulders 
were  re- 
move d  in 
this  w  a  y. 
The  removal 
of  sand  and 
stones  al- 
lowed t  h  c 
piles  to  sink 
gently  down 
to  bed  rock, 
without  jar 
or  strain. 

Mr.  R.  A. 
r'  r  a  s  e  r  , 

known  as  the  "Father  of  Ocean  Park."' 
is  responsible  for  this  million-dollar  en- 
terprise, and  some  of  his  ideas  for  this 
project  are  remarkable  not  only  for  their 
bigness  but  for  their  originality.  For 
instance,  the  revolving  cafe  allows  the 
diner  to  enjoy  a  meal  at  one  of  the  win- 
dows, and  as  the  structure  revolves  ver}- 
slowly  he  will  see  the  entire  panorama 
of  the  ocean,  the  beach  resorts  and  the 
mountains  pass  before  his  eyes.  This 
building     is     of     steel     and     glass     and 


Forms  Kkady  to  Keceivk  Concrete. 


lias  a  diam- 
eter of  110 
feet  and  a 
lieight  of  65 
feet  It  re- 
volves about 
a  forty-foot 
c  u  r  e.  used 
a>  a  kitchen. 
This  feature 
alone  cost 
the  sum  of 
SICO.OOO. 

The     pier 
extends  sea- 
ward   for    a 
distance     of 
a   thousand    feet   and   has   a   permanent 
])opulation  of  employes  estimated  at  400 
souls,  a  village  in  itself. 

The  people  of  the  Pacific  Coast  take  a 
])ride  in  carrying  out  on  a  large  scale 
whatever  they  consider  worth  undertak- 
ing. The  pier  at  ®cean  Park  was  built 
in  accord  with  this  spirit.  The  feats  of 
the  East  in  various  lines  of  endeavor, 
always  must  be  excelled,  whenever  Cali- 
fornia decides  to  create  something  of  a 
similar  nature. 
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PLANNING/-rfie 
GARDEN  ^ITTTe 


5Y     lULlUS 


I'i"  is  a  known  fact  thai  the  art  of 
liuiklinj^  cities  is  in  a  high  state  of 
])erfection  in  the  (German  empire  and 
the  thousands  of  foreigners  who 
visit  our  various  places  every  year 
admit  it.  It  is  therefore  not  surprising 
that  ( icrmany  (originated  the  idea  some 
\ears  ago  of  holding  a  public  exhibition 
in  this  special  field — the  city  show  in 
Dresden.  This  was  followed  by  a  second 
one  during  the  past  summer  in  the  Ger- 
man ca])ital. 

A  walk  through  tht-  large  number  of 
rooms  of  the  "AUgemeine  Stadtebau 
Ausstellung"  ofifers  the  pleasure  of  a 
trip  rotmd  the  world  withotit  seasickness 
and  hotel  bills.  The  collection  of  hitherto 
unpul)lished  material  about  Syrian-Ro- 
man towns  recently  excavated  by  the 
( lerman  I'aalbek  expedition  takes  us  to 
Syria.  From  Cairo  came  plans  and 
sketches  of  modern  Oriental  towns. 
Xiuuerotis  American  communities  sent 
us  results  of  their  recent  etTorts  for  ob- 
taining ])retty  ])arks,  sporting  and  play- 
ing grounds.  Great  Britain  showed  us 
healthy  garden  cities  as  a  remedy  for  the 
harmful  conse(|uences  of  an  increased 
industrialism.  The  Scandinavian  coun- 
tries demonstrated  valuable  material  in 
a  modest  manner  about  their  extensive 
civic  reforms.  And  of  course  German 
munici])alities,  artists,  architects.  ])hy- 
sicians  and  economists  from  all  directions 
contributed  their  share  to  make  such  a 
show  of  real  value  to  the  thousands  of 
visitors. 

It  is  astonishing  how  much  lia>  been 
accom])li>hed  >ince  lite-  hre^den  ex- 
hibition.     l'"rance  illustrated  tlie  magnifi- 


cent development  of  its  famous  cai)ital 
by  a  series  of  fine  historic  plans.  \'ienna, 
where  Spanish.  Italian  and  German  work 
have  been  harmoniously  imitcd  and  the 
old  as  well  as  the  new  is  put  together 
with  success,  sent  us  material  about  the 
conservation  of  the  inner  town  and 
about  the  wonderful  green  belt  of  for- 
ests and  meadows  around  it.  on  large 
maps  and  models. 

Besides  ])rojects  for  planning  whole 
cities,  hints  were  given  how  to  divide 
up  and  build  upon  single  blocks.  Archi- 
tect Schultze-Xaumburg  showed  a  fine 
model  of  stich  a  block  in  Cologne.  An- 
other demonstrated  how  we  can  dispose 
of  wings  that  do  not  face  a  street,  a 
common  German  fault.  The  problem  is 
solved  by  inserting  garden-courts  and 
play-grounds  within  the  built  uj)  blocks 
and  intersecting  them  with  private  alleys. 
Another  project  showed  us  a  clever  com- 
bination of  various  schools,  kindergar- 
tens, residences  for  teachers  and  assist- 
ants with  public  ])lay-grounds. 

The  garden  city  is  mostly  modeled 
after  British  example  and  not  based  on 
speculative  ideas.  \\'e  ma\'  mention  the 
pretty  garden  city  Mellerau,  near  Dres- 
den, designed  l)y  Professor  Riemer- 
schmidt.  On  a  somewhat  diiterent  eco- 
nomical basis  are  towns  like  Bourneville 
founded  by  a  wealthy  far-sighted  philan- 
thro])ist.  Mrs.  Friedrich  A.  Krupp.  the 
widow  of  the  famous  cannon  king,  has 
presented  to  the  town  of  Essen  the  "Mar- 
garete  Krupp  Stiftung."  the  area  of  which 
comi^rises  one  hundred  and  twenty  acres 
of  land  for  l)uilding  and  as  much  more 
for  parks.  Besides  this,  one  million  marks 
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has  been  spent  upon  improvements.  The 
block  will  be  finished  in  twenty  years  and 
offer  accommodation  to  12,000  to  15,000 
people.  The  numerous  Krupp  workman 
colonies,  too,  make  an  immense  portion 
of  the  city  of  Essen,  with  their  own 
churches,  libraries,  stores,  hotels  and 
bathing"  establishments  all  erected  for  the 
thousands  of  employees.  The  Krupp  firm 
owns  the  colony  Friedrichshof  built  1899 
to  1905,  containing  two-  and  three-story 
houses,  and  the  Alfredshof  district  built 
after  the  cottage  system  1894-1899,  con- 
taining 232  residences.  A  new  colony 
is  also  in  course  of  construction  contain- 
ing cottages  as  well  as  two-story  houses 
and  there  is  a  colony,  named  Altenhof, 
destined  only  for  old,  invalid  workmen 
to  be  used  by  them  free  of  rent.  At 
present  this  last  comprises  340  resi- 
dences. Two  others  are  Margaretenhof 
and  the  miners'  colony  Emscher-Lippe 
containing  at  present  900  flats  of  three 
and  four  rooms  each. 

European  visitors  at  the  Berlin  expo- 
sition also  had  a  chance  to  get  acqviainted 


with  American  efforts  in  this  direction. 
Thus  the  museum  for  social  ethics  of  the 
Harvard  university  sent  one  hundred 
framed  pictures  of  thirteen  industrial  un- 
dertakings, also  samples  of  philanthropic 
eft'orts  to  minimize  the  tenement  evil  in 
New  York.  In  order  to  understand  the 
grave  question  it  must  be  remembered 
that  New  York  city  could  accommodate 
several  more  millions  of  people  if  it  were 
populated  as  densely  throughout  as  it 
is  in  some  sections  of  lower  Manhat- 
tan. We  do  not  know  of  any  city  in  the 
world  where  the  density  of  population  in 
inhabited  blocks  varies  so  greatly.  In  a 
single  tenement  house  sometimes  more 
people  live  than  upon  a  square  mile  of 
the  Central  park  neighborhood.  Ameri- 
cans are  beginning  to  awake  to  their 
needs  and  a  decided  movement  is  notice- 
able in  favor  of  garden  city  projects. 

In  modern  improvements  on  old  his- 
toric towns,  the  German  empire  furnishes 
the  best  examples.  A  glance  into  the 
narrow  streets  of  old  Stuttgart,  with  its 
quaint  gable  houses,  unfolds  interesting 
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pictures,  in  spite  of  some  recent  breaking- 
through  of  streets.  Another  example  is 
the  remodehng  of  the  main  railway  sta- 
tion, which  re(|uire(l  the  opening  of  some 
new  thoroughfares  from  various  direc- 
tions and  a  large  square  in  front  of  the 
station.  This  has  been  done  well  and 
yet  the  i)icturesqueness  of  the  neighbor- 
ing buildings  has  been  preserved. 

Alost  projects  in  the  exhibition,  how- 
ever, concerned  Berlin,  and  the  center  of 
attraction  of  the  show  was  an  exhibition 
of  the  prize-winning  designs  for  a 
"future  Berlin."  The  principal  evils  em- 
barrassing Berlin's  development  are  the 
numerous  railways  and  their  terminals 
cutting  up  the  city  like  w^edges.  They 
influence  unfavorably  the  street  arrange- 
ment   and    are    responsible    for    many 


round-about  ways.  Railway  traffic,  of 
course,  passenger  as  well  as  freight,  is 
such  an  important  factor  that  it  cannot 
be  treated  as  a  minor  consideration  in 
laying  out  streets,  but  the  prize  winning 
projects  for  Berlin  provide  for  a  remov- 
ing of  all  tracks,  repair  shops,  locomo- 
tive stands,  etc.,  which  absolutely  need 
not  be  within  the  inner  city,  and  allow 
for  handling  slow  terminal  traffic  by 
means  of  a  north  and  south  line  through 
the  city  which  will  result  in  saving  much 
space.  In  addition,  it  is  intended  to 
utilize  the  numerous  burying  grounds 
for  squares,  parks  and  streets,  since  Ber- 
lin has  some  very  large  cemeteries  in  the 
suburbs.  The  German  capital  contains 
also  numerous  military  buildings  and 
large  grounds  which  are  a  hindrance  to 
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The  Right  and  the  Wrong  W  ay  to  Plat  City  Streets. 
A   shows  how  the  tract  was  laid  out  by  German  otficials;   B.  how  the 
owners  wanted  it  plotted,  so  as  to  secure  the   maximum   street  frontage. 
The  proposed  streets  are  shown  in  hcavv  lines,  the  property  dimensions  in 
light  lines. 


improvenienl:.  and  most  experts  ask  to 
remove  them  to  the  outer  circles.  All 
are  in  favor  of  a  green  belt  of  forests 
and  meadows  around  Berlin,  not  in  the 
shape  of  a  g'eometrical  ring,  but  rather 
Hke  a  series  of  big  wedges,  encircling  and 
intersecting  the  city.  Another  proposal 
is  to  free  the  river  banks  from  numerous 
ugly  factories,  smoke-stacks,  cranes  and 
unloading  apparatus,  which  are  the  un- 
avoidable attendants  of  indu.stry.  and  to 
remove  them  to  the  outer  districts  where 
there  is  more  and  cheaper  space.  Thus, 
on  both  sides  of  the  river  Spree,  a  wide 
strip  of  land  would  be  obtained  to  be  used 
as  clriveways,  as  is  the  embankment  along 
the  Thames  at  London. 

The  Jjerlin  projects  were  the  objects 
of  a  great  competition  in  which  the  fore- 
most experts  participated  and  the  ideas 
evolved  apply,  more  or  less,  to  any  large 
city.  They  contain,  certainly,  many  a 
valuable    hint.      Tlirouirh    centuries,    the 


iil)inion  has  prevailed  that 
cities  were  a  necessary  evil, 
which,  however,  did  not 
concern  the  majority  of  a 
nation.  In  the  beginning  of 
the  nineteenth  centurv, 
scarcely  ten  per  cent  were 
living  in  German  cities. 
The  same  is  perhaps  true  of 
other  countries.  The  fiat 
country  was  considered  an 
inexhaustible  reservoir  of 
health  and  human  force 
and.  if  families  removed 
from  the  country  to  the 
town,  it  was  anticipated  that 
they  would  die  out  after  a 
few  generations,  exhaustefl 
by  the  nerve  killing  city  life 
and  by  want  of  air  and 
light.  Nowadays,  one-half 
of  the  German  nation  lives 
in  towns  and  one-third  in 
big  cities.  In  future  years 
the  conditions  will  be  still 
more  in  favor  of  the  cities. 
C  o  n  s  e  q  u  e  n  1 1 }'  our  care 
ought  chiefly  to  be  for 
them.  \\'ithout  condemn- 
ing the  errors  made  in 
former  decades,  it  is  ours 
to  see  how  to  avoid  them 
now. 

Requirements  can  be  di- 
vided into  three  groups,  the  architectural- 
aesthetic,  the  sanitary  and  that  of  trans- 
portation. The  exhibition  was  divided 
into  these  three  departments. 

One  noticeable  thing  is.  that  curved 
thoroughfares  are  no  longer  regarded  the 
only  form  to  produce  beauty,  for  fine 
effects  can  be  secured  by  straight  streets 
if  these  are  properly  treated.  For  in- 
stance, by  varying  the  street  crossings 
and  block  sizes,  by  introducing  beaut}- 
spots,  giving  big  public  buildings,  if  pos- 
sible, a  front  garden,  by  monuments  and 
handsome  bridges,  lamp  posts,  statues, 
and  the  like,  even  a  long  straight  street 
may  be  relieved  of  the  monotony  that  in 
mo.st  cases  possesses  American  cities, 
which  are  not  imlike  chessboards.  Such 
arrangements,  too,  are  very  favorable  to 
good  transit  systems.  Fine  models  and 
sketches  in  the  Berlin  show  gave  good 
examples. 

Ffiforts    for    the    better    sanitation    of 
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towns  are  now  nuulc  by  all  cuunU■ic^,  but  In    American.  Jh-itisJi  and  other  authori- 

none   surpass   German   methods   in   their  ties   to    study    German    hygienic    institu- 

actual  results.     Every  year  city  exjjerts.  tions.  besides  the  hundreds  of  tliousands 

architects   and   ph}-sicians   are   sent   over  of   private    persons    who    come    of    their 
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HOW   A   MUNICH   ARCHITECT  DISPOSES  OF    REAR    HOUSES  BY  PRIVATE   ALLEY 

AND  GARDEN   COURTS. 


own  free  will.  It  must,  however,  be  ad- 
mitted that  America  is  making  rapid 
prog'ress  and  has  provided  numerous 
parks  and  recreation  grounds,  samples 
of  which  in  Xew  York,  Chicago,  Boston. 
Washington  and  many  more  communi- 
ties, compare  favorably  with  any  in  the 
world.  Btit  England  has  started  the 
garden  city  idea  and  her  show  occupied 
a  whole  room.  Berlin  can  boast  of  hav- 
ing several  very  up-to-date  suburbs  mod- 
eled after  this  j^lan,  and  so  can  Dresden. 
As  regards  recreation  grounds,  those  of 
Chicago,  which  spent  millions  of  dollars 
for  them,  found  the  most  attention,  and 
a  practical  result  of  their  being  repre- 
sented in  the  exhibition  was  the  starting 
of  some  wading  pools  for  Berlin  children 
immediately  after  the  show  had  been 
closed. 

The    traffic    department    demonstrated 
material    from    the    Prussian    state    rail- 


ways and  private  companies,  also  the 
Imperial  office  of  statistics  and  most  of 
the  large  cities  of  the  world,  such  as  Lon- 
flon.  Paris,  New  York.  Chicago,  Vienna. 
The  Pennsylvania  railroad  sent  an  im- 
mense model  of  Manhattan  with  its  com- 
plicated tunnel-net.  A  new  opinion 
seems  to  be  that  circular  railways  around 
a  city  are  not  profitable,  but  only  radial 
lines  are  so ;  that  underground  railways 
should  be  built  only  within  a  city 
l)roper.  as  the  large  returns  from  the 
inner  city  traffic  warrants  such  a  costly 
system,  while,  in  the  suburbs,  only  a  level 
line  or  elevated  can  be  worked  with 
profit. 

The  Berlin  exhibition  was  visited  by 
many  thousands  of  persons  from  all  di- 
rections, deputations  coming  from  Man- 
chester, Birmingham,  Paris,  Boston  and 
other  American  cities,  and  also  from 
Jajian. 
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ACRES  OF  SKYLIGHTS 


WTTILE  niucli  has  been 
written  of  the  immensity 
of  the  new  I'ennsylvania 
Terminal  in  New  York, 
it  is  perhaps  not  generally 
known  that  there  are  80.000  square  feet 
of  skylights  entering  into  the  roof  con- 
struction, and  that  not  a  single  grain  of 
])uttv  has  been  used  to  make  it  water- 
tight. 


Nearly  every  known  shape  of  skylight 
was  used  in  its  construction  and  some 
idea  may  be  gained  of  the  care  the  work 
involved,  when  it  is  consiflered  that  the 
specifications  ])rohibitcd  the  use  of 
curved  glass,  each  light  lying  in  a  plane 
different  from  that  of  its  adjoining  light, 
involving  the  use  of  irregular  shapes  in 
surface  and  dimensions. 

The  skylights  are  made  from  rolled 
steel  bars,  glass,  co])per  and  brass  with- 
out the  use  of  any  i)acking  or  filling  sub- 
stances, and  although  the  system  had 
never  been  used  prior  to  its  adoption  by 
the  architects,  the  year  or  more  of  sub- 
jection to  extremes  of  temperature  and 
heavy  rainfall  has  demonstrated  its 
ability  to  withstand  any  weather  condi- 
tions. 
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MEXICAN   PEONS  CLEARING  THE  CANAL  SITE  OF  DENSE  UNDERBRUSH. 


TRANSFORMING    MANANA    LAND 


By 

LOUISE    E.    DEW 
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HE  remarkable  development 
of  the  Southwest,  especially 
that  section  of  the  country 
designated  as  the  Lower  Rio 
Grande  Valley,  is  primarily 
due  to  the  great  system  of  water-ways, 
or  irrigating  canals  which  have  been 
constructed  in  many  instances,  and  one 
in  particular,  under  most  unique  circum- 
stances. 

Until  within  very  recent*  years  south- 
west Texas  was  a  vast  stretch  of  virgin 
soil  covered  by  a  dense  growth  of  cacti, 
mesquite,  chaparral  and  ebony, — so 
dense  in  some  places  that  it  was  almost 
impossible  for  even  the  dark-skinned 
Mexican  native  to  penetrate  afoot  or 
upon  horseback,  its  impregnable  and  al- 
most hidden  trails.  Today,  due  to  the 
advent  of  a  railroad  and  the  irrigation  of 
its  territory  by  the  waters  of  the  Rio 
Grande,  the  country  has  been  trans- 
formed literally  from  a  land  of  Mariana 
into  a  land  of  Manna. 

Through  the  wonderful  climatic  con- 
ditions which  exist  in  this  region,  citrus 
and  semi-tropic  fruits  thrive  and  pro- 
duce as  abundantly  as  in  any  other  por- 


tion of  the  United  States,  California  and 
Florida  not  excepted.  Lemons,  oranges 
and  other  fruits  of  the  citrus  family  ma- 
ture from  six  to  eight  weeks  ahead  of 
California.  Grapes,  bananas,  figs  and 
grape  fruit  are  also  produced  under  most 
favorable  conditions.  All  this  and  more 
has  been  made  possible  by  the  irrigation 
systems  constructed  and  developed  by 
the  captains  of  industry  wdio  have  fol- 
lowed in  the  wake  of  the  iron  horse. 

Since  the  building  of  a  railroad,  mil- 
lions of  dollars  have  been  expended  for 
the  purpose  of  irrigating  as  many  acres 
in  this  fertile  section  of  the  Lower  Rio 
Grande  \'alley.  Thirteen  pumping  sta- 
tions have  been  established  in  various 
localities  along  the  banks  of  the  Rio 
Grande,  all  of  which  has  meant  the  build- 
ing of  towns,  the  tilling  of  the  soil  and  a 
tremendous  increase  in  land  values. 
There  yet  remained  in  the  extreme 
southern  portion  of  the  valley  over  a 
million  acres  of  fertile  soil,  but  still  a 
jungle  of  underbrush.  To  this  locality 
came  S.  A.  Robertson,  an  engineer  hav- 
ing the  contract  for  the  construction 
work  of  the  St.  Louis,  Brownsville  and 
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Mexico  Railroad  from  Ro])stovvn  -lo 
lirownsville.  Texas,  and  who  by  accident 
discovered,,  six  miles  south  of  llarlins^eii 
and  nineteen  miles  north  of  l]ro\vnsville. 
a  tract  of  land  traversed  by  a  network  of 
old  resacas,  or  dry  river  beds.  His 
practical  mind  at  once  ,^Tas])ed  the  feasi- 
bility of  a  threat  natural  irrigatinj^-  system, 
and  he  jiictured  the  resacas  as  canals, 
airain  filled  with  water  bv  -'ravitation. 


the  current  to  be  away  from  the  river 
instead  of  toward  it.  As  a  result  of  thib 
discovery,  one  of  the  most  unique  irn- 
^atini^  systems  in  this  section,  if  not  in 
the  world,  is  nearing"  completion  on  the 
San  Jjenito  territory.  Its  course  flows 
from  the  Rio  ( irandc  throui^h  an  arti- 
ficial canal  one  mile  and  a  half  long  to 
the  resacas.  forming  a  great  network  of 
natural  canals  that  wind  their  wav  in  and 


THF.   LAST   OF   A 


^KKIKS  OF   LOCKS  WHICH   CONTROL  THE   COURSF.  OF  THE   WATER 
IN   THE  RESACAS.  OR  DRV  RIVER   BEDS. 

Tlirsc  lorks  arc  hiiilt  "i  rrinfdrrrd  roncri'ti-. 


At  first  the  men  to  whom  he  brought 
his  gravity  proposition  were  skeptical  as 
they  had  always  adhered  to  the  principle 
that  the  land  was  a  water  shed,  and  that 
water  ran  towards  rivers  instead  of 
away  from  them.  In  nowise  discouraged. 
Mr.  Robertson  finally  enlisted  the  inter- 
ests of  the  Hey  wood  lirothers,  of  Jen- 
nings, Louisiana,  oil  fame,  and  since 
pioneers  in  the  development  of  this  sec- 
tion of  the  country.  The  engineer  demon- 
strated not  only  by  the  means  of  convinc- 
ing figures  and  surveys,  but  by  a  personal 
inspection  of  Nature's  actions,  that  the 
formation  made  by  the  overflow  of  the 
river  in  ages  past,  proved  the  course  of 


out  through  a  territory  embracing  40.000 
acres  of  the  most  fertile  soil  in  the  world. 
The  chief  engineer's  co-partnership 
with  nature  made  possible  the  building  of 
the  San  P>enito  (iravity  Canal  at  a  cost 
of  $250,000  in  a  much  shorter  space  of 
time  than  it  would  have  required  had 
conditions  been  normal,  and  incidentally 
saved  in  construction  outlay  aji  additional 
ex])enditure  of  two  millions  of  dollars. 
With  370.000  cul)ic  feet  of  water  empty- 
ing into  the  gulf  per  minute  from  the 
fountain  head  of  the  canal,  there  was 
enough  and  to  spare.  It  required  only 
an  intake  from  its  onward  course  to 
again  carry  it  back  into  the  old  resacas 


NATURE'S  CANAL  BED— ONE  OF  THE  ORIGINAL  RESACAS  UTILIZED  IN  CONSTRUCTING 

THE   CANAL  PROPER. 


by  the  ^c^reatest  of  Nature's  forces, — 
gravitation.  In  other  words,  it  was 
merely  a  case  of  letting  the  new  course 
of  the  river  through  a  great  headgate 


bed.  It  is  three  hundred  feet  long  and 
has  a  thickness  of  four  feet.  Its  concrete 
portals  or  gates,  of  which  there  are  eight 
in  number,   are  six   feet  high  and   four 


EXCAVATING  AFTER  THE  LAND  HAS  BEEN  CLEARED  OF  BRUSH. 


run  back  into  its  long  since  abandoned 
bed.  This  headgate  is  built  of  concrete 
and  steel  and  its  base  rests  twenty-six 
feet  below  the  deepest  point  of  the  river 


feet  wide.  These  are  operated  by  rack 
and  pinion  lifting  screws.  This  gigantic 
headgate  controls  the  onrush  of  the 
mighty     torrent,     which,     once    passing 


IMMENSE   HEADGATE  THROUGH  WHICH  THE   WATERS  OF  THE   RIO  GRANDE   FIND 
THEIR  OUTLET  INTO  THE   CANAL. 
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throui^li  its  portals,  finds  an  outk't  in  an 
artificial  canal  one  mile  and  a  half  long. 
This  canal  is  protected  with  concrete  for 
a  distance  of  three  iiundred  feet  to  pre- 
vent any  wash  or  cutting  that  the  rush- 
ing waters  might  cause. 

The  waters  of  the  canal  again  in  turn 
find  their  outlet  into  the  resacas  or  nat- 
ural river  beds  which  compose  the  canal 
system  proi)er.  Their  course  in  the 
resacas  is  controlled  by  a  series  of  five 
locks  built  of  reinforced  concrete,  and 
large  enough  to  permit  the  passage  of 
boats  and  barges.  In  order  that  the 
water  may  be  raised  to  a  sufficient  level 
to  run  into  these  branches  and  laterals 
of  the  canal  proper,  levees  have  been 
thrown  up  along  the  banks  of  the  resacas. 
A  few  thousand  acres  of  highlands  situ- 
ated near  the  bank  of  the  river  were  not 
found  ])racticable  for  irrigation  by  grav- 
ity, and  to  overcome  this  obstacle,  a 
pumping  plant  was  erected,  consisting  of 
a  seventy-eight-inch  propeller  pump 
which  works  on  the  same  principle  as  a 
post  hole  digger,  and  two  twenty-four- 
inch  emergency  pumps  having  a  capacity 
of  one  hundred  and  twenty  thousand  gal- 
lons per  minute,  and  providing  enough 
water  to  irrigate  the  entire  tract  in  case 
of  emergency. 

Upon  completion  the  canal  will  have  a 
total  of  one  hundred  and  fourteen  and 
one-half  miles  of  water.  For  every  mile 
of  canal  there  has  been  constructed  tw'O 
miles  of  drainage  ditch  for  drawing  ofT 
the  water  from  the  land  wdien  it  has 
served  its  purpose.  The  surface  of  the 
Rio  Grande  at  extreme  low  water  is 
five  feet  higher  than  the  bottom  of  the 


canal  at  the  headgate  ;  with  mean  or  av- 
erage water  the  surface  of  the  river  is 
eleven  feet  higher  than  the  bottom  of  the 
canal,  and  at  extreme  high  water  the 
river  stands  twenty-four  feet  higher  than 
the  base  of  the  canal  at  the  intake.  The 
method  of  operation  is  therefore  appar- 
ent. 

The  valuation  of  an  irrigated  farm  is 
far  greater  than  the  one  unirrigated  be- 
cause of  its  increased  earning  capacity. 
Many  irrigated  farms  sell  for  several 
hundred  dollars  more  per  acre  than  those 
of  the  latter  class.  Cotton  and  corn  grow 
without  irrigation  and  give  good  yields, 
but  when  irrigated  the  yield  is  much 
larger.  Cotton  averages  about  one  and 
one-fourth  bales  to  the  acre ;  corn  about 
fifty  or  sixty  bushels  to  the  acre  on 
the  first  crop,  and  from  forty  to  fifty 
bushels  on  the  second.  Alfalfa  is  cut 
six  to  eight  times  a  year,  and  yields  about 
a  ton  to  the  acre  at  each  cutting.  The 
raising  of  sugar  cane  by  irrigation  is  fast 
becoming  the  principal  industry  of  this 
section,  and  it  is  the  unequivocal  opinion 
of  Air.  H.  Studnicza,  the  celebrated 
sugar  expert  of  St.  Louis,  Mo.,  after  a 
careful  chemical  analysis  of  the  soil  of 
the  lower  Rio  Grande  Valley,  that  there 
are  but  two  sections  in  the  world  that 
surpass  it  in  this  respect,  one  of  them 
being  Hawaii.  The  yield  of  this  section 
is  at  least  double  that  of  the  famous  cane 
fields  of  Louisiana,  and  replanting 
which  costs  about  forty  dollars  per  acre 
is  required  only  once  in  nine  or  ten  years, 
while  in  Louisiana  it  is  necessary  every 
second  or  third  year  to  set  out  new 
stalks. 


APPARATUS 


USED  FOR   PHOTOGRAPHING  THK  B\CK(iKOlND 
OF  THE  EVE. 


STEREOSCOPIC    PICTURES 
OF    THE    EYE 

By 
ALBERT    GRANDE 


THE  invention  of  the  eye  mir- 
ror by  Helmholtz  first  af- 
forded a  possibility  of  the 
background  of  the  human  eye 
being-  seen,  with  all  its  blood 
vessels  and  nerves,  in  a  living  subject. 
As  this  mirror  has  a  very  small  yisual 
field,  however,  which  is  covered  over 
with  reflexes,  it  did  not  allow  of  photo- 
graphing the  interior  of  the  eye.     This 

was  first 
r  e  n  d  e  r  e  d 
possible 
h>-  Dr.  W. 
Thorner  of 
lierlin.who 
constructed 
an  instru- 
ment en- 
abling the 
w  hole 
b   a   c   k   - 


Normal  Optic  Nerve  with  Fun- 
nel-Sh.\ped  Excavation. 
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ground  to  be  inspected  at  a  time  w'ithout 
any  attendant  reflexes. 

This  apparatus  has  been  continually 
improved  upon  during  the  last  few  years, 
so  that  a  perfectly  sharp  picture  of  the 
interior  of  the  eye  can  now  be  obtained 
by  its  means  immediately  in  a  five-fold 
enlargement.  The  latest  development  in 
this  connection,  however,  is  the  produc- 
tion of  stereoscopic  photographs,  accord- 
ing to  a 
process 
d  e  m  o  n  - 
strated  b}' 
Dr.  Thorn- 
er before 
the  recent 
Congress 
of  German 
naturalists 
and    phy- 

•irianc  OpTic  Nerve  OK  Eye  Slightly  My- 

SlCIdns.  opic,  OR  "Near-Sighted." 
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Diagram  Showing;  thk  Lighting  Sysimm  ok  ihk 

Eyf  Mirror. 

For  oxplanation  sec  text. 


As  is  well  known,  the  plastic  effects  of 
stereoscopic  photographs  are  due  to  the 
fact  that  one  of  the  pictures  shows  the 
object  as  seen  with  the  left  eye  and  the 
other,  the  same  object  as  seen  with  the 
rig-ht  eye.  Now,  while  a  stereoscopic 
inspection  of  the  eye  would  require  a 
ratlier  complicated  apparatus,  this  is  by 
no  means  the  case  with  stereoscopic  pho- 
tography. In  fact,  so  far  from  project- 
ing the  two  pictures  simultaneously,  the 
two  views  can  be  taken  independently  of 
one  another  at  different  times.  As  the 
a])])aratus  for  photographing  the  back- 
ground of  the  eye  utilizes  the  right  half 
of  the  pupil  for  the  admission  of  the 
light,  and  the  left  half  of  the  pupil  for  the 
exit  of  the  light,  this  apparatus  had  only 
to  be  invertecl,  causing  the  light  to  enter 
through  the  left,  and  to  issue  through  the 
right  half  of  the  pupil,  in  order  to  give  a 
proper  stereoscopic  picture.     This  inver- 


sion of  the  apparatus  was  effected  by  a 
simple  mechanical  device. 

The  lighting  system  of  the  eye  mirror 
consists  of  a  i)rism  S  and  j^lane  mirror 
T.  The  lamp  placed  at  L  projects  its 
beam  through,  the  lens  C  on  to  the  mir- 
ror T,  from  which  it  is  reflected  through 
the  i)rism  S  u])()n  the  eye  O,  in  front  of 
which  is  ])laced  the  photographic  appa- 
ratus. The  objective  U  has  a  focal  dis- 
tance of  7S  millimeters,  thus  allowing 
the  background  to  be  photographed  in  a 
five-fold  enlargement. 

A  vessel  containing  magnesium  powder 
used  for  flashlighting  the  eye,  is  provided 
at  A.  An  iron  wire,  traversed  by  an 
electric  current,  is  used  as  igniter. 
After  adjusting  the  apparatus  so  that  the 
part  to  be  photographed  is  situated  in 
the  center  of  the  field  of  vision,  the 
camera  is  applied  to  the  tube  serving 
for  visual  inspection.  After  then  a(l- 
justing  the  objective,  the  slide  is  inserted, 
and  by  compressing  the  bulb  a  valve  in 
front  of  the  objective  is  opened,  thus 
closing-  the  electric  current  of  a  small 
accumulator  battery,  which,  by  burning 
out  the  igniter,  lights  the  magnesium 
powder  and  effects  the  photographic  view. 

These  stereoscopic  pictures  of  the 
background  of  the  eye  enable  all  level 
differences  to  be  perceived  directly,  thus 
allowing  any  characteristic  swelling  or 
excavation  of  the  optic  nerve  or  any 
other  alteration,  as  occurring  in  the  case 
of  morbid  affection,  to  be  a.scertained 
and  followed  in  their  development. 


THE    TOPOGRAPHER'S    PARADISE 

By    GEORGE    MARTIN 


ACCURATE     map-making     means 
l\       field    work,    of    course.      The 
/  %      majiper  must  therefore  be  able 
/       %    to  see  his  country  and  be  able 
X         A.  to    sight    through    his    instru- 
ments     to      locate      points,      elevations, 
et    cetera.      In    some    sections,    like    the 
Great   Plains,  he  has  a  "cinch,"  in  this 
resjiect ;  he  can  cover  a  large  amount  of 
territory  in  a  day.     He  can  travel  easily 
and    nothing    obstructs    his    vision.      In 


other  sections  he  may  be  able  to  get  good 
sights  from  bold  mountain  peaks ;  but 
reaching  these  points  of  vantage  laden 
with  his  surveying  instruments,  may  be 
heart-breaking  business.  In  still  other 
places  he  may  literally  have  to  hack  his 
way  to  enable  the  running  of  his  lines. 

The  accompanying  photographs  show 
two  types  of  "bush"  in  which  the  United 
States  Geological  Survey  topographers 
have  been  working  during  the  past  year. 
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Breaking  Through  thp:  "Tulk." 

The  first  two  are  in  the  great  Sacramento 
Valley  survey,  in  California.  Here  about 
a  million  acres  of  what  are  known  as 
"tule"   swamps  are  being  surveyed  and 


mapped.  The  tule  is  a  species  of  rush 
or  cattail,  growing  from  12  to  16  feet 
high  out  of  the  swamps  and  the  sur- 
veyors must  cut  their  way  through  it  and 
even  then  take  sights,  standing  up  in  a 
wagon  To  sketch  the  map — the  actual 
mapping  is  done  right  on  the  ground  and 
not  in  an  office — the  plane  table  tripod 
has  legs  11  or  12  feet  in  length.  The 
standard  tripod  stands  about  4  feet  high. 
The  third  photograph  has  been 
dubbed  by  the  geological  surveyors  "The 
Topographer's  Paradise."  It  shows  a 
portion  of  a  big  area  in  Hawaii,  which 
the  Geological  Survey  is  mapping  for 
that  territory.  This  stuff  must  be  cut 
away,  or  rather  holes  cut  through  it  be- 
fore the  instrument  man  can  get  his 
sight,  to  determine  the  exact  slope  of 
the  land.  Americans  have  gone  out  and 
made  surveys  of  portions  of  the  Islands 
which  it  was  said  had  never  been  pre- 
viously penetrated  even  by  the  natives. 
In  addition  to  other  discomforts, the  rains 
are  at  times  tremendous  and  long-con- 
tinuin"'. 


Topographic  Surveyors  in  the  Tule  Swamps  of  the 
s.^cramento  valley. 


Tangles  of  Boughs  and  Shrubbery  Such  as  This 
Are  Frequently  Encountered. 


SIGNALS    THAT    CAN'T    GO    WRONG 

By 
CECIL     BEMBRIDGE 


TI  lOL'GH  the  block  system  with 
visual"  seniapliore  sis^nalhny; 
appears  to  assure  complete 
safety  to  the  railroad  passen- 
gers, and  although  the  system 
has  been  brought  to  a  high  standard  of 
efficiency  yet  it  possesses  certain  draw- 
backs. These  deficiencies,  however,  are 
not  of  an  inherent  mechanical  character, 
but  are  peculiar  to  the  engineer 
of  the  railroad  locomotive  concerned, 
for  should  he  either  inadvertently  or 
consciously  ignore  a  danger  signal  then 
disaster  swift  and  certain 
ensues.  In  fact  in  Great 
liritain,  which  country  pos- 
sibly possesses  the  finest 
railroad  signalling  organi- 
zation in  the  world,  several 
accidents  have  arisen  from 
failure  to  observe  or  from 
confusing  the  visual  warn- 
ing extended,  and  the  Board 
of  Trade  engineers,  w^ho  in- 
vestigate the  cause  of  every 
railroad  accident,  have  time 
after  time  urged  the  neces- 
sity of  providing  some  re- 
liable mechanical  contriv- 
ance for  the  purpose  of 
audibly  warning  the  engi- 
neer that  he  is  rushing  past 
a  danger  signal. 

At  first  sight  the  fulfill- 
ment of  such  a  requisition 
appears  a  simple  matter,  but 
only  those  versed  in  railroad 
operation  are  aware  of  the 
intricate  and  difficult  com- 
plexities involved  in  the 
problem,  and  every  railroad 
has  attempted  some  means 
or  other  of  achieving  the 
desired  end.  The  great 
thing  is  to  secure  simplicity 
both    in    construction    and  ^^"kaiIed 


operation  so  that  the  possibility  of  failure 
at  a  critical  moment  is  reduced  to  the 
minimum. 

Some  years  ago  the  Great  Western 
Railroad  resolved  to  endeavor  to  meet 
the  requirements  of  the  problem,  since 
such  would  conduce  towards  the  main- 
tenance of  the  high  speed  long-distance 
expresses  for  which  this  railroad  is  so 
famous.  The  signalling  and  traffic  de- 
partments accordingly  set  to  work  to- 
ward the  evolution  of  an  apparatus 
which  could  be  carried  in  the  cab  of  the 


Engine  Passes  Over  the  Middle  Kail,  a  Shoe  Is 
BY  THE  Contact.  Which  Operates  the  Signal. 
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locomotive,  right  in  front  of  the  en- 
gineer's eye,  and  which  he  could  neither 
confuse  nor  overlook.  The  ohject  of 
their  quest  was  a  means  of  providing 
positive  indication  in  the  cab  of  all  the 
customary  signals  given  beside  the  track. 
At  first  owing  to  the  far-reaching  charac- 
ter of  their  endeavors  they  decided  to 
render  the  system  only  applicable  to  the 
distant  signal,  since  success  in  this  direc- 
tion would  be  a  decisive  step  towards  the 
total  abolition  of  the  ordinary  semaphore 
beside  the  track. 

As  a  result  of  their  elaborate  experi- 
ments complete  success  has  been 
achieved  and  both  audible  and  visual  sig- 
nals are  extended  to  the  engineer  within 
his  cab  so  that  he  has  the  strain  upon  his 
nervous  system  considerably  relieved  as 
he  has  not  to  keep  his  eye  on  the  look  out 
for  the  track  signals.  "Danger"  is  de- 
noted by  a  specially  constructed  steam 
siren,  with  the  word  "Danger"  simul- 
taneously thrown  on  the  red  ground  of 
the  visual  indicator ;  "Line  clear"  is  indi- 
cated by  the  loud  ringing  of  a  bell  and 
the  appearance  of  a  white  disk  on  the 
indicator.     If  either  the  bell  or  siren  is 


sounded  it  continues  to  give  its  warning 
until  actually  stopped  by  the  engineer, 
who  thus  performs  a  definite  ac- 
tion and  acknowledges  the  receipt  of  the 
signal.  And  lastly,  the  most  vital  point 
is.  that  in  the  event  of  any  part  of  the 
apparatus  failing  in  its  action,  the  "Dan- 
ger" warning  is  extended  whether  the 
line  is  clear  or  otherwise.  Accident  is 
thus  absolutely  protected  against. 

The  ordinary  semaphore  signal  be- 
side the  track  is  dispensed  with.  In- 
stead, there  is  a  short  length  of  iron  of 
T-shaped  section  mounted  on  a  wooden 
base  centrally  placed  between  the  two 
rails.  The  iron  constitutes  an  electrical 
conductor  amply  insulated.  It  is  so  dis- 
posed that  its  level  is  four  inches  above; 
the  track  rail  on  either  side.  This  ramp, 
as  it  is  called,  is  connected  to  a  switch 
which  is  operated  from  the  signal  cabin 
by  the  usual  lever.  That  is  to  say,  in- 
stead of  manipulating  the  latter  to  move 
the  semaphore  arm,  it  operates  the 
switch.  On  the  locomotive  is  mounted 
a  shoe  which  normally  projects  1^ 
inches  below  the  level  of  the  ramp.  The 
ramp  itself  has  a  gradual  curve  at  either 


THE  AFP.ARATUS   .MAV   BR  SET   EKOM   THE   ENGINE  CAB. 
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end ;  consequently  when  the  engine 
passes  over  the  ramp  the  shoe  is  raised 
by  the  contact  and  in  so  doing  operates 
the  visual  indicator,  bell  or  steam  siren 
as  desired. 

Suppose  for  instance  the  line  is  ob- 
structed and  the  "Danger"  warning  is 
given.  The  audible  whistle  which  noti- 
fies the  engineer  of  this  fact  is  built  (in 
the  same  lines  as  the  ordinary  safety 
valve  to  the  boiler.  In  passing  over  the 
ramp,  an  electric  circuit  is  broken,  the 
electro  magnet  de-energized,  and  the  ar- 
mature holding  the  whistle  valve  working 
in  conjunction  with  this  electro-magnet 
drops.  The  whistle  is  lilown  at  the 
same  time  as  the  word  "Danger"  appears 
on  the  indicator.  To  sto])  the  siren  the 
engineer  moves  a  lever  which  resets  the 
apparatus.  In  order  to  insure  a  sufficient- 
steam  pressure  for  the  siren  being  main- 
tained, as  well  as  to  save  current,  there  is 
another  special  switch  provided  which 
keeps  the  electrical  circuit  closed  until 
the  pressure  within  the  boiler  falls  below 
20  pounds  per  s(|uare  inch. 

When  the  line  is  clear,  in  moving  the 


lever  in  his  signal-cabin,  which  would 
correspond  to  the  lowering  of  the  sema- 
])hore  arm,  a  switch  is  closed,  and  the 
ramp  connected  to  an  electric  battery. 
The  locomotive  in  passing  over  the 
ram])  has  another  electro-magnet 
brought  into  oi)eration,  which  is  elec- 
trically connected  on  one  side  to  the  con- 
tact shoe,  and  the  other  to  earth,  through 
the  engine  and  track.  As  it  passes 
over  the  ram])  an  electric  magnet  is 
energizefl  which  keei)s  the  valve  of  the 
steam  siren  closed,  but  rings  the  bell  and 
o])erates  the  indicator  board,  showing  the 
"Line  clear"  intimation.  To  sto])  the  bell's 
ringing,  the  engineer  sim]jly  has  to  ])ress 
a  button  and  the  whole  electrical  ap- 
l)aratus  is  restored  to  its  normal  j^osition. 
The  s\steni  is  a])])licable  to  either  sin- 
gle or  double  track.  In  the  latter  case 
two  ramjos  are  laid  down,  one  intended 
for  locomotives  going  in  one  direction, 
and  the  second  for  those  traveling  in  the 
other.  In  this  case  the  levers  in  the  sig- 
nal cabin  are  so  dis])osed  as  to  prevent 
the  operator  inadvertently  setting  the 
wrong  ramp  for  a  certain  train. 
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FF  STEAM 


Expert  Advice 

The  prison  turnkey  found  the  two  cellmates 
deeply  engrossed.  One  pored  over  the  market 
reports    of    a    newspaper    and    figured    on    the 


margin   with   a   pencil.      His   cellmate   sat   ex- 
pectant. 

"Bill,"  said  the  mathematician  at  last,  "you 
could  make  thirty-four  dollars  a  night  stealin' 
hogs  in  Iowa." — Success. 

Circumstances  Alter,  Etc. 

Mrs.  Flynn — "Phwat  a  charmin'  choild!" 
Mrs.  Kelly  — " 'Tis     Mrs.     Casey's.       Oi'm 

holdin'  ut  for  her  while  she  buys  a  hat." 
Mrs.   Flynn — "Phwat  a  homely  little  brute 

ut  is  !" — Puck.  ij 

Inspiration 

His  Wife — "But  don't  you  think  joining  the 
golf  club  is  rather  an  extravagance?" 

"Xot  if  we  economize  in  other  ways.  I 
thought  we  might  give  up  our  pew  in  church." 
— Life.  »j 

Very  Subtle 

Shi: — "It  seems  to  me  as  though  we  had  met 
somewhere  before." 

He — "Impossible,  fraulein,  else  I  should  have 
fallen  in  love  with  you  before !" — Fliegende 
Blatter.  ^ 

Reasons  Enough 

^IiNiSTER — "Mackintosh,  why  don't  you  come 
to  church  now?" 

Mackintosh  —  "For  three  reasons,  sir. 
Firstly,  I  dinna  like  yer  theology ;  secondly,  I 
dinna  like  yer  singin',  and,  thirdly,  it  was  in 
your  kirk  I  first  met  my  wife." — Musical 
America. 


g) 


Love's  Way 

She — "I'm  afraid,  Dick,  dear,  you  will  find 
me  a  inine  of  faults." 

He — "Darling,  it  shall  be  the  sweetest  labor 
of  my  life  to  correct  them." 

She  (flaring  up) — "Indeed,  you  shan't!" — 
Boston  Transcript. 

Quite  Voluntary 

"My  good  man,  hnw  did  you  happen  to  be 
thrown  out  of  work?" 

"I  got  out,"  replied  Weary  Wombat  with 
dignity.  "I  didn't  have  to  be  thrown  out." — 
Louisville   Courier-Journal. 


A  Single  Thought 

He — "I  am  very  fond  of  you." 

She — "Then  we  shall  get  along  splendidly. 
I  am  very  fond  of  myself." — Boston  Tran- 
script. 

Would  Do  Just  as  Well 

A  well-know^n  clergyman,  who  is  very 
stout,  was  having  imusual  difficulty  one  morn- 
ing in  lacing  his  shoes. 

"My  dear,  you  ought  to  have  a  valet,"  re- 
marked his  wife  sympathetically. 

"A  valet?"  echoed  the  clergyman.  "Well, 
my  dear,  if  I  had  a  valley  where  I  now  have 
a  mountain   it  would  answer." 

The  Turned  Worm 

Jones — "Can  you  imagine  anything  worse 
than  to  bite  into  an  apple  and  see  a  worm  ?" 

Smith — "Yes,  to  bite  into  an  apple  and  see 
half  a  worm." 
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BLOWING  OFF  STEAM 
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Why  the  Ice  Formed 

Oi.i)  rii-.XT^" 'roll  my  wiinl,  nirulam,  T 
slunild  Iiardly  have  kiKuvn  you,  yon  liavc  al- 
tri  fil  so  iimcli." 

Ladv — "l"or  the  better  or  for  the  worse.''" 
Old    Gknt — "Ah,    madam,    you    eould    only 
change  for  the  better." — JtiJ,i;r. 

There  Are  Others 

Mi.s.s  Vorxc; — "In  lurkej'  a  woman  doesn't 
know  her  luisband  till  after  she's  married  him." 

Mrs.   VVkdd — "Why  mention    Turkey  especi 
ally?" 

A  Tempting  Offer 

".M.\i;i:i.,  wonchcr  ginnne  a  bite  o'  your 
candy?" 


"Xopc — ith  all  gone,  Donald,  but  you  can 
kith  me  while  my  mouth  ith  thticky,  if  yc^u 
want  to.     I  won't  lick  it." — Boston  Transcript. 

His  Part 

He — "So  yoimg  March  and  his  father  are 
carrying  on  the  business  ?" 

SflK — "Yes.  The  old  man  runs  the  business 
while  young  March  does  the  carrying  on." — 
Xezc  York  Globe. 

Unanswerable 

Booth  Tarkixgtox  was  talking  in  Indian- 
apolis about  the  stage.  "There  were  two  act- 
resses in  an  early  play  of  mine,"  he  said,  "both 
very  beautiful;  but  the  leading  actress  was 
thin.  She  quarreled  one  day  at  rehearsal  with 
the_  other  lady,  and  she  ended  the  quarrel  by 
saying  haughtily:  'Remember,  please,  that  I 
am  the  star.'  'Yes,  I  know  you're  the  star,' 
the  other  retorted,  eyeing  with  an  amused 
smile  the  leading  actress's  long,  slim  tigure. 
'but  you'd  look  better,  my  dear,  if  you  were  a 
little  meteor.'  " 

A  Young    Philosopher 

Time  is  a  relative  quantity.  Some  minutes 
seem  like  hours,  and  some  hours  seem  like 
minutes.  How  to  control  this  flight  is  beyond 
most  persons,  but  the  little  boy  mentioned 
below  seems  to  have  progressed  pretty  well 
for  a  youngster. 

The  teacher  was  surprised  to  see  that  he 
remained  perfectly  idle  all  through  recess,  and 
accordingly  asked  him  why  he  did  not  play. 

"  'Cause,"  he  said,  slowly,  "it  makes  recess 
too  quick  if  I  play,  and  I  want  it  to  la-a-ast!" 
— Youth's  Companion. 


Consolation 

An.mous  Old  Ladv — "I  say,  my  gofxl  man, 
is  this  boat  going  up  or  down?" 

Deckhand— "Well,  she's  a  leaky  old  tub, 
ma'am,  so  I  shouldn't  wonder  if  she  was 
going  down.  But,  then,  again,  her  b'ilers  ain't 
none  too  good,  so  she  might  go  up." — Sydney 
Bulletin. 

Cured 

The  Smitten  Man  (fervently) — "Love  you, 
darling?  Why,  before  I  met  you,  I  thought 
only  of  having  a  good  time  in  life." — Puck. 

•J* 

These  Corporations 

P.RiGGS — "Is  it  true  that  you  have  broken  off 
your  engagement  to  that  girl  who  lives  in  the 
suburbs  ?" 

Griggs — "Yes  ;  they  raised  the  commutation 
rates  on  me  and  I  have  transferred  to  a  town 
girl." — Life. 


No  Pull  at  All 

Mrs.  Mumps — "Your  husband  wears  'is  'air 
terrible  short,  Mrs.  Gubbins." 
^Irs.  Gubbins — "Yes,  the  coward!" — M.A.P. 

Hoot,  Hoot,  Maun  ! 

The  chief  of  the  clan  of  Mcintosh  once  had 
a  dispute  with  a  cabby  over  the  fare. 

"Do  you  know  who  I  am?"  the  Highlander 
asked  angrily.     "I  am  the  Mcintosh." 

"I  don't  care  if  you  are  an  umbrella,"  re- 
torted the  cabby.  "I'll  have  my  rights." — 
.Irgonauf. 


TouttC- 


popular  science 
^  mechanics 

(Supplement 


PEACE  AND  WAR 

'X'HE   accompanying-  two  photographs. 

■*•  taken  by  a  British  seaman,  well  depict 

the   two   phases,   peace   and    war.      One 

scene  shows  a  Scotch  fishing  boat  ofif  the 


Dogger  Bank,  at  sunset,  while  the  other 
shows  a  cruiser,  with  decks  stripped  for 
action,  going  full  speed  ahead  during 
naval  maneuvers  off  the  coast  of  Eng- 


••PEACE   AND  WAR." 

Tliorp  i.s  a  significant  contrast  in  these  two  pliotographs  that  is  impressive.    The  tranquil  hoautv  of  the  one 

is  offset  almost  startlingly  by  the  bold  grandeur  of  the  other. 
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THIS  IS  WHAT  THE  HORSE  FLV  "BITES'  WITH. 

Photo  many  timos  I'lilargi'd. 


THE  "WORKING  TOOLS"  OF  A 
HORSE  FLY 

""PHAT  hiig'e  buzzing-  monster  of  the  hot 
•'•  days  of  summer,  the  horse  fly,  is  on 
the  black  list  of  malevolent  insects  along 
with  his  cousin — or  is  it  a  nearer  rela- 
tive?— the  ubiquitous  house  fly.  Fortu- 
nately the  species  is  by  no  means  as  nu- 
merous as  the  latter  pest ;  otherwise  the 
hves  of  both  man  and  his  faithful  quad- 
ruped, the  horse,  would  be  almost  unen- 
(kirable  during  the  heated  ]:)eriod  of  the 
year. 

The  horse  fly  is  usually  regarded  as 
being  more  annoying  than  dangerous, 
llis  quick  liuzzing  attack,  terminating  in 
a  stinging  or  biting  sensation,  is  regarded 
usually  as  the  extent  of  his  crime.  He 
is,  however,  even  more  harmful  than  his 
home-loving'  relative.  He  transmits  the 
germs  of  typhoid,  pneumonia,  and  other 
deadly  diseases  to  foods,  and  his  sharp, 
penetrating  weapon,  in  his  onslaught  on 
human  or  animal,  deposits  such  germs 
also  directly  into  the  blood.  The  pain 
experienced  during  this  operation  while 


generally  referred  to  as  a  "prick  or  sting" 
is  scarcely  either.  It  might  more  prop- 
erly be  spoken  of  as  a  "sawing,"  inas- 
much as  the  instrument  of  torture  shows 
itself  under  the  microscope  in  the 
form  of  jagged  teeth.  The  photo  shows 
a  very  greatly  enlarged  view  of  this. 

CORK  TREES  IN   CALIFORNIA 

rjEPUTY  STATE  FORESTER  A.  H. 
'-^  Nodson,  who  has  recently  been 
in  Chico,,  Gal.,  making  a  thorough  in- 
spection of  the  forest  ])lantation  there 
that  is  owned  by  the  University  of  Cali- 
fornia, and  is  ofiicially  known  as  the 
forestry  sub-station,  is  of  the  opinion  that 
cork-culture  will,  in  the  near  future,  be- 
come commercially  very  important  among 
California's  numerous  industries. 

More  than  five  acres  of  Spanish  cork- 
oak  are  now  under  culture  at  the  forest- 
plantation,  and  all  of  the  trees  are  thriv- 
ing-, and  growing  vigorously.  On  the 
elder  trees  there  is  already  a  good  growth 
of  young  bark — some  of  it  more  than  an 
inch  in  thickness. 
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A  Growth  of  Catalpa.  Sequoia.  Eucalyptus. 

AND  Birch. 

University  Forestry  Station.  Chico.  California. 


CoRK-O.AK  Trees  from  .'\corns  Planted  Seven 

Ve.\rs  Before. 

University  Forestry  Station.  Chico,  California. 


The  most  of  the  trees  are  now  about 
seven  years  old,  and  are  from  25  to  30 
feet  in  height,  and  from  8  to  10  inches 
in  diameter  at  the  butts.  This  culture 
has  been  made  in  ordinary  soil.  Both 
the  climate  and  soil  seem  very  favorable 
to  the  growth  of  the  Spanish  cork-oak. 

This  is  the  first  time  that  any  attempt 
has  been  made  to  grow  cork  in  Cali- 
fornia, and  the  experiment  seems  to  have 
been  worth  making. 

For  a  long  time  the  question  of  the 
almost  entire  exhaustion  of  the  supply  of 
natural  cork  has  been  confronting  the 
commercial  world.  At  the  present  time, 
the  great  bulk  of  cork  used  in  the  United 
States  is  imported  from  Spain  and  Por- 
tugal ;  and  from  those  two  foreign  coun- 
tries the  source  of  supply  is  reported  to 
be  getting  low. 


CHOKING    AN 

OYSTER  TO 

DEATH 

•yii  E  most  de- 
■'•  structive  enemy 
of  the  oyster,  par- 
ticularly in  North 
Atlantic  estuaries 
and  river  mouths, 
is  the  starfish. 
Often  these  five- 
fingered  creatures 
move    in    veritable 


Peculiar  .Attack  of  Starfish  on  Oyster. 

The  oyster  must  either  smother,  or  open  his  shell  and 

be  devoured. 


armies  from  oyster  bed  to  oyster  bed. 
and  literally  wipe  out  the  molluscan 
population  over  wide  areas. 

The  oyster,  though  unable  to  get  away, 
would  be  safe  against  the  attack  of  star- 
fish, were  it  not  for  a  clever  expedient 
which  the  latter  adopts.  It  literally  wraps 
itself  about  the  shell  of  the  bivalve,  in 
such  a  manner  as  to  suffocate  it — the 
result  being  that  sooner  or  later  the 
oyster  is  obliged  to  open  its  shell. 

When  this  happens,  the  starfish  has  its 
prey  at  its  mercy,  and  pushes  its  stomach 
in  between  the  valves  of  the  mollusk,  the 
substance  of  which  it  absorbs  at  glutton- 
ous leisure.  Then,  having  finished  its 
repast,  it  seeks  another  oyster  to  devour. 
Years  ago,  the  oystermen  in  Long 
Island  Sound,  where  starfishes  are  very 
numerous  and  destructive,  were  accus- 
tomed to  cut  in 
halves  and  throw 
overboard  those 
which  they  fetched 
up  in  their  dredges. 
This  method  of 
])rocedure  was  dis- 
continued, how- 
ever, when  it  was 
ascertained  that 
each  half  -  starfish 
thus  disposed  of 
became  a  whole  one 
by  growing  new 
parts  upon  the  mu- 
tilated body. 
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Hf.rk  is  a  Row  of  the  Famous  Jersky— Channki, 
Islands— Cabbages. 

This  vcpotable  attains  Kij,'antic  proportions,  and  tlu' 
stalks,  which  frequently  Krf)\v  to  hei>jhts  of  12  and  16  feet. 
are  used  as  rails  for  fences,  and  as  rafters  for  tlu;  thatched 
roofs  of  farm  buildings,  while  shorter  ones  are  made  into 
umbrella  handles  and  walking  sticks,  which  arc  much  in 
request  as  curiosities  amongst  tourists. 


The  Kapok,  or   Silk.  Tree.  One   of  the  Most  Pe- 

cuLL\R  .Appearing   Monsters  of  the 

\'eget.\ble  Kingdom. 

This  tree,  the  bark  of  which  grows  in  great  folds,  is  found 

on  three  continents,  in  the  tropical  quarters  of 

the  globe.     It  is  highly  prized  for  the 

various  commercial   uses  to 

which  it  can  be  put. 
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This  Convict  Cannot 
E.asily  Run  Away. 
French  method  of  "man- 
acling" .African  prisoner 
when  marching  him  from 
one  place  to  another. 


TREE  THAT  GROWS  SILK 

'X'HE  cotton  tree,  or  kapok — a  name  of 
East  Indian  origin — found  in  Asia, 
Africa  and  the  West  Indies,  yields  a 
valuable  silky  wool,  which  invests  the 
seeds.  This  wool — in  reality  a  species 
of  silk,  goes  under  the  commercial  name 
of  Kapok,  a  material  used  for  upholster- 
ing-, stuffing-  pillows,  cushions,  etc.,  and 
in  the  manufacture  of  life-preservers.  It 
is  a  very  important  article  of  export  from 
the  island  of  Ceylon. 

The  bark  grows  in  great  folds  like 
shelves,  amply  large  enough  for  human 
beings  to  rest  upon.  Among  the  African 
negroes,  the  tree  has  an  important  place 
in  certain  religious  rites,  just  as  the 
mistletoe  did  among  the  druids  of 
Ancient  Gaul  or  France. 

PROTECTION  FOR  SURF 
BATHERS 

lyi  I  X  I  -A.  T  U  R  E  life-saving  stations, 
about  one  hundred  yards  apart,  line 
the  beach  of  a  .southern  California  re- 
sort, where  the  stretch  of  sand  is  so  long 
that  no  life  guard  can  properly  patrol  it. 
The  device  was  invented  by  a  local  man, 
and  consists  of  a  stout  ten-foot  pole,  sur- 
mounted by  a  small  flagstafif.  It  is  also 
equipped  with  a  large  gong,  a  red  flag, 
a  reel  containing  several  hundred  feet 
of  light  line  and  a  life-buoy.  With  this 
any  passer-by  who  may  observe  a  bather 


t 


Californi.^   Device  for 

Sounding  the  Alarm 

When  a  Bather  is 

IN  D.^nger  of 

Drowning. 
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Auto  Designed  by  a  Woman   Who  Diu  i\or  W  ant 
TO  Be  Separated  from  Her  Traveling  Husband. 


Tractuk  That  an  Ingenious  Xkbra^kan  LIitlt  fok 
Use  OS  His  Farm. 


Struggling  in  the  surf  can  render  efficient 
aid.     If  the  bather  is  too  far  out  to  be 
reached  wuth  the  Hfe  buoy  and  Hne,  the 
crew   of  the   Hfe-saving   station   can   be 
summoned   readily  by  ringing  the  gong 
and  running  up  the  red  flag,  thus  sound- 
ing an  alarm  and  locating  the  place  of 
danger     simultaneously.     Without     this 
signal,  a  person  could  easily  drown  while 
the    crew    was    being    summoned    and 
directed    to    the    right    place. 
The  device  is  so  simple  and 
inexpensive   to   install   that   it 
should  be  duplicated  at  many 
beaches. 

HOME  MADE  TRACTOR 


A  GREAT  deal  has  already 
■**•  been  written  of  the  use 
of  the  gasoline  tractor  on  the 
farm  but  little  is  being  said  of 
the  ambitious  man  who  is 
building  his  own  tractor  and 
getting  nearly,  if  not  quite,  as 
good  results  from  it  as  the 
possessor  of  the  shop-built 
machine. 

The  illustration  shows  a 
home  made  sawing  outfit  built 
by  a  blacksmith  of  Winnebago, 
Nebraska.  It  is  equipped  with 
a  43^  horse-power  engine  and 
a  30  inch  saw.  The  <nitfil 
is  so  arranged  that  it  can  pro- 
pel itself  at  the  rate  of  four 
miles  an  hour  and  is  capable 
with  the  help  of  three  men  of 
sawing  fifty  cords  of  wood  in 
a  day  of  ten  hours. 

The  machine  weighs  2,500 
pounds  and   is  the  second  of 


Scaffolding  for  thi-: 
Steeple  Jack. 

The  scaffolding  is  bolted 
to  the  pole  and  supported 
by  rods.  As  tiic  man  de- 
scends he  loosens  the  bolts 
and  the  scaffolding  drops  of 
its  own  weight  until  thi- 
extra  thickness  of  the  pole 
which  broadens  as  the  de- 
scent is  made,  gives  it 
another  anchorage. 


its  kind  the  owner  has  built  within  the 
past  year,  the  first  finding  a  ready  sale 
to  a  neighbor. 

HOUSEKEEPING  AUTO 
DESIGNED  BY  A  WOMAN 

A  TR.W'ELIXG  man  of  domestic 
^~*-  tastes  has  constructed  an  automobile 
which  makes  him  independent 
of  hotels  while  on  his  business 
trips  in  his  motor  car,  and  he 
gives  the  credit  for  the  idea 
to  his  wife  who  travels  with 
him  in  all  his  various  journey- 
ings. 

The  tonneau  of  the  car  was 
removed  and  on  the  place 
which  it  occupied  is  mounted 
a  refrigerator,  shelves  and 
cupboard  for  food  supplies, 
together  with  a  couple  of  spe- 
cially designed  trunks  for 
wearing  apparel.  The  sales- 
man and  his  wife  are  thus  en- 
abled to  leave  the  railroad  en- 
tirely and  in  fact  they  are  to  a 
great  degree  independent  of 
hotels,  as  in  addition  to  the 
contents  of  the  refrigerator 
they  carry  an  alcohol  stove, 
cooking  utensils  and  dishes  so 
that  a  wayside  meal  can  be 
prepared  on  the  very  shortest 
of  notice. 

The  couple  have  traveled 
13,000  miles  in  three  months 
in  their  little  machine,  and 
have  the  rather  unusual  record 
of  not  as  yet  a  single  punc- 
ture. 
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"BALED"  TEA  FOR 
TOURISTS 

A  WELL  known  London 
^~*-  firm  of  tea  nicrchants  are 
putting-  on  the  market  bars  of 
compressed  tea.  one  of  which 
is  shown  in  our  illustration. 
Each  bar  of  tea  is  composed 
of  eight  small  blocks,  and  one 
of  these  blocks  is  suflficient  to 
make  five  cups  of  the  "cu]) 
that  cheers  but  does  not  in- 
ebriate." The  tea  is  com- 
pressed by  hydraulic  pressure, 
and  in  its  block  form  rei)re- 
sents  a  plug  of  best  American 
cut. 


WHERE  EXTREMES 
MEET 

CVRIA  is  a  land  of  contrasts. 
*^  Many  of  the  customs  date 
back  uninterruptedly  to  the 
dim  days  of  history,  yet  one 
finds  even  in  the  inland  towns  the  latest 
phonographic  records  and  hears  the  whir 
of  the  brand  new  sewing  machines.  The 
farmers  have  clung  closely  to  their  an- 
cient customs.  The  same  crooked  stick 
that  Noah  trimmed  out  to  plow  the  gar- 
den with  is  still  in  use.  with  all  its  orig- 
inal knots  and  bumps  carefully  retained. 
They  thresh  their  wheat  by  driving  over 
it  with  a  rough  "stone-boat,"  after  which 
they  winnow  it  by  throwing  it  in  the  air. 
Within  the  past  year  the  first  modern 
threshing  outfit  reached  the  interior,  half- 
way  between  Beirut  and  Damascus,  and 
is  here  shown  going  full  blast  on  a  big 
farm  in  the  foothills  of  the  historic  Leb- 


A  Plug  ok  Tka  Com 

pressed  by  hydraulic 

Pressure. 


anon  Mountains.  When  the 
outfit  was  first  set  up  the  na- 
tives came  from  far  and  wide 
to  see  it.  At  first  they  did  all 
they  could  to  injure  it,  even 
throwing  stones  and  their 
wooden  pitchforks  into  the 
separator,  but  when  they  found 
that  with  it  they  got  their 
wheat  on  the  market  at  least 
60  days  earlier  than  by  the 
methods  of  their  forefathers, 
all  their  opposition  changed  to 
entluisiastic  support  and  as- 
sistance. 


CANNON  USED  BY 
TELEPHONE  MEN 

A  RTILLERY  will  soon 
■**•  form  part  of  the  tele- 
jjhone  man's  equipment  in 
California,  as  a  small  cannon 
lias  just  demonstrated  its  use- 
fulness to  the  repair  crew. 
During  the  recent  high  water 
in  southern  California,  the  line  of  the 
U.  S.  Long  Distance  Telephone  Co.  was 
washed  out  by  the  flood,  and  it  became 
necessary  to  get  a  cable  across  a  stream  a 
thousand  feet  wide.  It  is  one  of  those  typ- 
ical southwestern  watercourses,  which  are 
dry  the  greater  part  of  the  year,  but  after 
a  rain  in  the  mountains  suddenly  develop 
into  raging-  torrents  impassable  by  boat. 
Although  it  was  shallow,  there  was  too 
much  quicksand  in  the  river  bed  to  ford 
the  stream,  so  the  foreman  hit  on  the 
idea  of  shooting  the  line  across.  A  call 
was  sent  to  the  life-saving  station  at 
Venice,  and  the  small  mortar  and  life 
line  such  as  is  used  in  case  of  wrecks  at 


.A.MLKICA.N   THKK^HEK    AT   WORK  ON    A   FARM    IN    THK   FOOTHILLS  OF  THE 
LEBANON   MOUNTAINS. 


Sighting  the  Tei.ephone  Cannon. 

sea  was  hurried  out  to  the  point  where 
the  washout  had  occurred.  Half  a  pound 
of  black  powder  was  used  and  the  pro- 
jectile attached  to  its  coil  of  line  was  put 
in  place  and  then  the  fuse  was  set  ofif. 
The  photographer  focused  his  camera 
upon  the  cannon  and  as  the  powder  ex- 
ploded secured  a  remarkable  snapshot, 
showing-  the  lifeline  high  in  the  air  and 
the  mortar  flying  into  a  thousand  pieces. 
Evidently  half  a  pound  of  powder  was 
more  than  it  could  take  care  of,  but  the 
line  was  put  across  the  river,  which  was 
the  main  consideration,  and  the  only  vic- 
tim of  the  explosion  was  an  innocent 
by-stander,  a  mule  which  was  grazing 
some  distance  from  the  scene  of  trouble. 
In  spite  of  the  accident,  the  foreman  is 


The  Cannon  Exploded  as  the  Photogkaphkr 

Pressed  the  Bulb. 

Observe  the  life-line  going  straight  up. 


Suction  Side  of  Drainage  Pump  at  Wilmette, 

Near  Chicago. 

This  pump  has  a  capacity  of  15,000  cubic  feet  per  minute. 


enthusiastic  over  the  possibilities  of  artil- 
lery practice  in  repair  work,  and  states 
that  he  will  make  a  small  cannon  part  of 
his  regular  emergency  outfit  in  the 
future. 

HUGE  PUMP  FOR  SEWAGE 

AT  the  electric  pumping  equipment  of 
■**'  the  Sanitary  District  of  Chicago  at 
the  Wilmette  pumping  station  there  are 
four  pvmips,  each  having  a  capacity  of 
15,000  cubic  feet  of  water  per  minute, 
working  against  a  head  of  three  feet  and 
operating  at  a  speed  of  75  revolutions 
per  minute.  They  are  designed  for  the 
special  purpose  of  pumping  water  from 
Lake  Michigan  and  sewage  through  the 
northern  sections  of  the  city  of  Chicago 
to  the  Drainage  Canal,  which  empties, 
after  crossing  the  state  of  Illinois,  into 
the  Mississippi. 

The  accompanying  illustration  shows 
the  suction  side  of  one  of  these  pumps. 
The  North  Shore  station  near  the  sub- 
urb of  Wilmette  is  located  about  400  feet 
from  Lake  Michigan  and  is  one  of  the 
most  up-to-date  electric  drainage  plants 
in  the  country  and  one  of  the  largest  for 
this  service  to  be  found  anywhere  in  the 
whole  world. 
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AT  THE  CONGRESS  OF  CITY  PLANNERS. 
PHILADELPHIA. 
Over  a  hundred  cities  wore  ri'pri'sent<'d.  This  model  \v;is 
voted  to  be  the  most  complete  of  its  kind  ever  constrmticl. 
Every  buildint;  was  made  to  scale.  The  model  showed 
how  the  "Citv  Beautiful"  improvements  now  under  way  in 
the  City  of  Philadelphia,  will  look  when  completed. 


THE  LADY  AVIATOR  OF  THE 
EAST 

T^HE  aeroplane  like  the  motor  car  is 
*  fast  penetrating  into  every  part  _  of 
the  world.  A  little  time  ago  Calcutta, 
the  great  trade  center  of  India,  had  a 
most  successful  aviation  meet,  though 
to  speak  truth  there  was  only  one  aero- 
plane used.  Mrs.  Sen,  a  prominent 
Eastern  lady,  is  seen  in  the  seat  of  the 
"airship,"  as  she  called  it.  Baron  de 
Colers  and  M.  Tyck,  the  famous  French 
aviator,  are  seen  giving  Mrs.  Sen  instruc- 
tions. The  two  aviators  were  the  first 
men  to  flv  in  India. 


CRYPTOGRAM  ON  GRAVE- 
STONE 

'T'HIS  curious  grave  stone  in  the  old 
*•  Trinity  Church  cemetery,  New  York 
City,  hears  the  name  and  record  of  one 
James  Leeson.  in  the  usual  manner,  with 
some  ]\Iasonic  emblems,  and  along  the 
top  of  the  stone  is  this  line  of  strange 
characters : 


The  First  Letter  Sent  by  .Serial  Post. 
It  was  dispatched  from  the  United  Provinces  exhibition. 
.Allahabad.  India,  and  was  carried  for  the  first  portion  of 
its  journey  by  Captain  Windham  in  his  aeroplane.  Of 
special  note  is  the  cancellintr  stamp  used  by  the  postal 
authorities  which  depicts  the  crude  design  of  an  aeroplane 
Hying  over  a  range  of  mountains. 


.A  Hindu  WcJman  in  an  Akroplane. 


/C^ 


no 


TECHNICAL    WORLD    AL\GAZL\E 


As  E  is  the  letter  that  occurs  most 
frequently  in  the  English  language,  it 
was  fairly  certain  that  the  second,  foiu^th, 
seventh  and  tenth  characters  occurring 
in  the  cryptogram  represented  the  letter 


Ancient  Headstone,  ox  Which  is  Engraved  a 
Cryptogram ATic  Inscription.  Trinity  Church- 
yard. New  York. 


E.  Since  all  of  the  letters  were  varia- 
tions of  the  square  which  represents  E, 
it  followed  that  if  the  square  could  be 
split  up  into  proper  combinations,  the 
necessary  and  correct  letters  would  be 
obtained.  With  this  idea  in  mind,  the 
cipher  character  for  the  letter  E  was 
placed  in  a  square  and  the  natural  varia- 
tions built  up  around  it.  This  formed 
every  variation  possible  in  the  science  of 
cipher  reading. 

It  was  at  once  apparent  that  the  center 
square  which  represented  E  was  the  fifth 
combination,  so  what  more  natural  than 
to  place  the  other  letters  in  the  other 
combinations,  or  variations?  The  result 
was  that  this  gave  the  letters  A  to  I  in- 
clusive. 

Taking  from  the  cryptographic  in- 
scription what  letters  seemed  already 
pretty  certain,  this  much  of  the  solution 
was  obtained,  leaving  blanks  for  the  un- 
identified letters:  "— E— E— BE— DEA 
— H." 

Proceeding  in  this  manner  the  whole 
line  was  thus  eventually  deciphered — 
••REMEMBER  DEATH,"  a  grim  motto, 
indeed,  for  those  who  had  used  their 
skill,  patience  and  ingenuity  in  receiving 
this  message — a  warning,  one  might  al- 
most be  led  to  consider  it — from  the 
dead. 


HOW   THE   PELICAN   FEEDS  ITS  YOUNG. 
A  realistic  bird  sroup  just  Installed  at  the  Mus.'um  of  Natural  History.  New  York. 


BK  U  LK   A.MEiULANXE  THAT   HAS  BEEN  SfGGESTED  FOR  THE   BRITISH   ARM\. 

Said  to  be  th(^  most  practicable  cycle  ambulance  that  lias  vet  appeared, 

because  it  can  turn  in  its  own  length. 


NOVEL  BICYCLE  AMBULANCE 

'X'HE  ambulance  shown  in  the  photo- 
■'■  graph  consists  of  a  stretcher  and  a 
Hght  carriage,  the  whole  forming  a  trailer 
attachable  to  an  ordinary  bicycle.  It  is 
drawn  by  one  rider  and  is  considerably 
lighter  than  the  common  jinrikisha  pat- 
tern, but  handles  are  provided  at  the 
sides  of  the  carriage  so  that  other  riders 
can  assist  the  one  pulling.  The  bar  on 
which  the  "headend"  of  the  stretcher  is 
slung  is  supported  on  helical  springs 
which  absorb  all  vibration.  It  is  con- 
nected to  the  bicycle  by  a  spring  coupling 
and  a  universal  joint — so  arranged  that 
whatever  happens  to  the  cyclist  in  front 
it  cannot  tip  sideways.  Over  very  rough 
country  where  cycling  is  impossible,  the 
ambulance  may  be  detached  from  the 
cycle  and  wheeled  along,  or  the  stretcher 
may  be  taken  off  and  carried  as  an  ordi- 
nary hand  stretcher.  In  the  opinion  of 
the  officers  of  the  Cyclist  Division  Lon- 
don Brigade,  St.  John's  Ambulance,  it  is 
the  most  practicable  cycle  ambulance  yet 
put  out.  in  that  it  is  the  only  one  that  can 
turn  in  its  own  length.  The  inventor,  Mr. 


I  :■!        \  \\  \    "   .  ii     r  WAM  \. 
Thi'  only  ship  flying  the  Panama  tiag — the  Banes. 
a  coasting  freighter.    This  vessel's  crew 
must  look  to  themselves  for  protec- 
tion in  case  of  need. 


Ill 


NEW   BRITISH  NAVAL   AIRSHIP  AS  PHOTOGRAPHED   AT  NIGHT   WHILE   FLYING  AT  BARROW. 

A  searchlight  is  playing  upon  it. 


Wallace    Peet.    showed    the    machine    to 
General  Sir  Robert  Baden-Powell  a  few 


HORSES  AS  BRICK-MAKERS 


weeks  ago.  and  he  considered  it  would  be      IN  Argentina  horses  are  employed  in  a 


^ 


most  useful  in  action  in  keeping  mounted 
troops  in  touch  with  their  dressing  sta- 
tions.    The  ambulance  has  already  been 
used  as  an  emergency 
stretcher   for   wounded 
jockeys    at    the    New- 
bury,     England,     race 
course. 

A  light,  convenient 
ambulance  such  as 
this  has  been  one 
of  the  things  most 
needed  in  military  op- 
erations. It  is  to  be 
hoped  it  will  in  actual 
warfare  be  found  satis- 
factorv  for  the  end  in 


view, 


One  of  Nature's  Monstrosities. 
The  parrot  fish  is  one  of  the  ugUest  deni- 
zens of  the  deep  and  is  to  be  found,  although 
rarely,  in  the  Indian  Ocean.  The  fish,  of 
course,  takes  its  name  from  its  resemblance 
to  a  parrot.  The  head,  quite  unlike  a  fish's, 
is  equipped  with  a  sharp  beak. 


very  curious  fashion  for  making  bricks. 
They  are  turned  into  an  enclosure  where 
they  are  obliged  to  walk  around  up  to 
their  knees  in  the  mud 
— this  mud  being  of  the 
kind  that  is  utilized  as 
material  for  adobe 
bricks.  The  object  of 
the  performance  is  to 
reduce  the  mud  to  a 
uniform  consistency, 
and  thus  render  it  fit 
for  the  purpose  in  ques- 
tion. If  they  show  an 
inclination  to  stop  the 
kneading  they  are 
stirred  up  at  once  to 
renewed  activity. 


■"^^SSfV^.-- 
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HOW   THE   PATIENT   HORSES   -MIX   ML'l)    FUR   BRICKS. 
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SMALL   POTATOES  SURROUNDING   EACH   MOTHER  TUBER. 


GROWING  POTATOES 
UNDERGROUND 

A  METHOD  of  cultivating-  potatoes 
^^  has  been  discovered  by  which  the 
valuable  tubers  are  made  to  g-row  out  of 
season.  The  process  was  accidentally 
discovered  by  an  Eng-lish  farmer  who 
had  left  a  pile  of  potatoes  heaped  pell 
mell  in  a  dark  shed  until  the  autumn. 
When  he  examined  them,  instead  of  find- 
•ing-  them  decayed  as  he  expected,  he 
found  each  tuber  surrounded  by  small 
potatoes,  perfectly  white.  The  farmer 
resolved  to  inquire  into  this  mystery  by 
experimenting-.  He  placed  a  number  of 
old  potatoes  on  some  boards  in  a  dark 
place  and  a  few  weeks  later  the  small 
potatoes  which  surrounded  each  mother- 
tuber  were  about 
the  size  of  an  Eng- 
lish walnut.  He  had 
the  best  of  them 
cooked  and  they 
were  found  to  be  of 
an  excellent  quality 
and  flavor,  superior 
to  those  called 
"new  potatoes" 
cultivated  in  the 
ordinary  way. 

A  short  time  after 
some  specimens 
were  exhibited  at 
the  London  Horti- 


cultural Exposition  where  they  attracted 
much  attention. 

Now,  new  experiments  have  demon- 
strated the  excellence  of  this  method. 

Almost  every  species  of  potato  can  be 
adapted  to  this  mode  of  cultivation. 
Large,  perfect  ones  should  be  selected ; 
the  least  particle  of  mould  would  easily 
spread  and  might  damage  the  whole 
crop.  Potatoes  grown  the  previous  year 
are  the  best  for  this  purpose,  and  they 
should  be  carefully  sorted  a  season  in 
advance. 

Good  crops  can  be  obtained  in  the 
corner  of  a  cellar,  a  cave,  or  even  any 
room  from  which  the  rays  of  light  can 
be  carefully  excluded,  the  absence  of 
light  is  most  essential,  for  a  few  rays  will 
cause  the  potatoes  to  send  forth  sprouts 
instead  of  the  buds 
of  small  tubers. 
Some  dry  vege- 
j  table  mould  sifted 
very  fine,  should  be 
1  spread  uniformly 
three  or  four  inches 
deep  over  some 
boards.  The  pota- 
toes must  be  wiped 
clean  with  a  wet 
sponge  in  order  to 
remove  the  crypto- 
gamic  g^erms  which 


(   ITTING  OV¥  THK  RADICLES — OR   SMALL  RoOTS- 
THE  POT.^TOES. 


are   very   mjunous 
to  veg'etables. 


//J 


"THERE  IS  DEATH  IN  THE  CUP." 
Scene  in  one  of  Chicago's  public  parks  before  the  law  against  insanitary  drinking  cups  went  into  effect  July  1. 


If  some  of  the  potatoes  have  com- 
menced to  sprout,  these  shoots  should  be 
carefully  cut  ofif  with  pruning  shears  so 
as  not  to  bruise  the  potato.  Then  the 
potatoes  should  be  half  buried  in  the 
vegetable  mould,   placed   in   rows   about 


Taking  Advantage  of  One  of  the  Few  Last 
Chances  to  Use  the  Germ-Laden  Cup. 


four  inches  apart.  They  should  be 
examined  occasionally  as,  from  time  to 
time,  sprouts  may  develop  on  the  pota- 
toes and  they  must  be  carefully  cut  off. 

When  entering  the  dark  place  one 
should  use  artificial  light  for  the  least 
ray  of  daylight  causes  the  radicles  to 
grow. 

Two  or  three  weeks  from  the  tmie 
they  are  planted  each  potato  will  be  cov- 
ered with  small  white  points  which,  a 
few  days  later,  are  changed  into  potatoes 
growing   very   rapidly. 

When  the  most  of  them  are  of  a  rea- 
sonable size,  they  should  be  taken  off, 
leaving  the  old  tubers,  which  will  con- 
tinue to  produce.  A  few  weeks  later  a 
second  crop  may  be  gathered,  and  there 
may  be  even  h.  third  one,  as  the  budding 
continues  until  the  old  potato  is  ex- 
hausted, when  there  will  remain  nothing 
but  the  skin  of  the  completely  exhausted 
parent  plant. 


M 


HkiPING   THF    NOl'NGSTER    TO    DrINK     from    THI-;    BUH 

BI.KR.      THK   I.IPS    DO    NOT   COMK    IN    CONTACT 

WITH    THH   RlM. 


RATTLESNAKES  AS  PETS 

D  ATTLESNAKES  make  ffood  watcli- 
dogs.  They  are  inconspicuous  ex- 
cept upon  close  approach  and  if  you  have 
several  of  them  ahout  camp  their  vihrant 
buzz-z-z  may  warn  you  of  the  near  pres- 
ence of  some  soft-footed  visitor.  Robert 
H.  Chapman,  of  the  L'nited  States  Geo- 
log^ical  Survey,  likes  to  have  a  pair  or 
more  of  rattlers  about  his  camp  in  the 
West  when  he  is  out  for  a  field  season. 
Of  course  Mr.  Chapman  is  careful  to  ex- 
tract the  fangs  from  Cro talus,  but  just 
the  same  the  snake  will  instinctively  coil 
and  rattle  and  strike  at  any  intruder,  and 
the  moral  effect  upon  the  visitor  is  the 
same  as  though  the  rattler's  fangs  were 
in  working  order. 

The  photograph  shows  a  pair  of  prairie 
rattlers  which  ■Mr.  Chapman  had  around 


A     I'iKlTc 


■^VMHor.ic  OF  Hygiknk  AM)  Law, 
AND  Safety. 


Surveyor  Chapman's  Camp  Pktp. 
Present  day  and  former  inhabitants  of  the  great  plains. 


one  of  his  Montana  camps  in  what  is  now 
the  new  Glacier  National  Park. 

It  should  not  be  forgotten,  however, 
tlrat  the  fangs  of  such  poisonous  pets 
grow  out  again  in  a  short  time.  Nature 
makes  this  provision  with  fanged  snakes, 
since  the  fangs,  in  the  procurement  of 
food,  are  frequently  broken  ofif,  and  new 
ones  must  be  soon  available,  else  the 
snake  will  starve  to  death.  Nearly  all  the 
poisonous  species  are  slow  moving  and 
depend  entirely  upon  their  poison  thrust 
to  bring  down  their  prew 

MEASURING  THE  MOTOR- 
MAN'S  EFFICIENCY 

AN  electrical  device  which  will  actually 
•^  measure  the  relative  efficiencv  of 
men  is  one  of  the  devices  being  employed 
by  the  Tnterborough  Rapid  Transit  Com- 
pany of  New  York  City  to  find  which 
motormen  operate  their  cars  with  the 
least  amount  of  electric  power  and  to 
make  the  more  inefficient  men  improve 
in  this  respect.  The  invention  is  called 
the  "Coasting  time  recorder."  The  name 
alone  gives  a  good  idea  of  how  the  ap- 
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The  Interior  of  a  Coasting  Time-Re- 
corder   Used   on   a   New   York 
Railway  to  Test  the  Mo- 
tormen's  Efficiency. 


pliance  operates,  for  it  indicates  on  a 
strip  of  paper  in  printed  numerals  the 
number  of  the  motorman  and  the  exact 
time  between  the  shuttinsf  off  of  power 
and  the  applyino-  of  the  brakes  for  the 
whole  trip. 

Hovv^  the  invention  came  about  was  due 
to  the  fact  that  the  Manhattan  Elevated 
Railway  found  out  throug'h  tests  with 
wattmeters  that  the  difference  in  the 
amount  of  power  used  by  different 
motormen  on  the  same  line  and  with  the 
same  car  varied  from  a  few  per  cent  to 
as  hig-h  as  30  per  cent.  The  high  figures 
were  caused  by  carelessness  in  manipulat- 
ing' the  controller  and  brakes,  resulting 
in  not  coasting  as  far  as  possible  after 
shutting  off  the  power. 

Every  motorman  is  given  a  brass  key 
bearing  his  number,  and  on  starting  on 
his  run  he  inserts  the  key  into  the  register 
and  turns  it,  recording  his  number  on  the 
paper  tape.  During  each  interval  that 
lie  coasts  on  his  run  the  clock  operates 
and  the  ribbon  remains  stationary.  When 
he  is  through  his  trip  the  motorman 
again  inserts  the  registering  key  in  the 
device  and  turns  it  and  the  amount  of 
time  that  the  car  was  coasting  is  printed 
on  the  ta])e  by  a  type  wheel.  There  is 
no  escape  from  this  little  silent 
watcher. 


MAKING  CONCRETE  RAILWAY  TIES 

prOR  some  years  past,  efforts  have  been  made 
■*•  to  utilize  concrete  as  a  material  out  of  which 
to  manufacture  railway  ties.  A  great  many  con- 
crete ties  have  been  cast  and  practical  tests  have 
been  made  of  that  material.  However,  they  have 
failed  to  give  satisfaction,  and  as  a  rule,  have  not 
proved  successful. 

The  constant  and  heavy  vibrations  have  had  a 
tendency  to  fracture  the  concrete,  and  to  cause 
it  to  crumble  in  time.  A  new  method  of  making 
concrete  ties  has  very  recently  been  devised,  that 
has  proved  very  successful,  and  gives  promise  of 
revolutionizing  the  railway  world  in  so  far  as 
the  question  of  the  future  supply  of  railway  ties 
is  concerned. 

This  new  method  was  invented  by  Mr.  George 
Gates,  who  lives  in  San  Jose,  California. 

In  beginning  his  work  he  cast  a  number  of 
concrete  ties  in  which  he  placed  many  strands  of 
ordinary  barbed  wire.  These  ties  were  subjected 
to  very  rigorous  tests,  and  were  found  to  stand 
the  vibratory  strain  very  well.  Meantime  Gates 
kept  experimenting  with  the  wire,  as  a 
reinforcement  material.  It  was  found 
that  those  ties  that  were  cast  having  36 
strands  of  wire  placed  inside,  twisted  in 


a  certam  manner, 
extending  length- 
wise from  end  to 
end,  obtained  the 
very  best  results. 

A  large  number 
of  this  kind  of  ties 
were  put  into  use  in 
the  railway  yards 
at  San  Jose, 
where  the  m  o  s  t 
severe  and  trying 
tests  have  been 
made.  The  very 
heaviest  1  o  c  o  m  o- 
tives  that  could  be 
secured  on  both  the 
Southern  Pacific 
and  Santa  Fe  sys- 
tems in  California 
were  brought  to 
San  Jose,  and  used 
over  the  tracks 
resting  on  these 
concrete  ties.  But 
the  ties  have  stood 
all  of  these  rigor- 
ous tests  very  suc- 
cessfully. 


A   Sample  Slip  Made 

Out  by  a  Coasting 

Time  Recorder. 
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How  LivK  Fishes  W'f.rk 
Shipped  to  Germany. 


CANNING 
LIVE  FISH 

^  'T'\\'0  crates  of 
.uiuariiini  sjieci- 
nions  were  trans- 
l)orted  to  Germany 
on  the  Kaiser  ll'il- 
lieliii  dcr  Gi'ossc, 
with  the  aid  of 
oxygen. 

In  each  crate 
were  eight  3-hter 
glass  jars  filled 
with  water  and  the 
live  fish.  The  jars 
were  inverted  un- 
der water,  as  in  a 
pneumatic  trough, 
and  oxygen  gas  in- 
troduced to  replace  the  water.  The  jars 
were  then  corked  and  covered  with 
])archment  to  prevent  any  escape  of  the 
gas  so  essential  to  the  life  of  the  prison- 
ers. 

The  specimens  transported  from  the 
New  York  Aquarium  included  the  com- 
mon sun  fish,  star  corals,  sea  anemones, 
common  shrimp,  horse  shoe  crabs,  and 
fiddler  crabs,  the  latter  in  wet  sand  with 
an  atmosphere  of  oxygen.  There  were 
also  sent  variegated  minnows,  cunner  and 
Beau  Gregory,  the  latter  fishes  being  the 
only  ones  not  arriving  in  Germany  in  the 
best  of  condition.  It  is  stated  that  the 
cunner  and  the  Beau  Gregory  were  un- 
doubtedly chilled  after  arrival  in  Ger- 
many, the  temperature  being  as  low  as 
63  degrees.  The  Beau  Gregory  is  a 
tropical  fish.  They  died  the  next  day 
after  arrival.  As  the  cunner  is  a  north- 
ern fish,  the  same  reason  would  not 
ap])ly  for  its  arriving  in  poor  condition, 
but  it  is  maintained  that  the  supply  of 
oxygen  was  probably  not  sufficient,  this 
specimen  being  the  largest  fish  sent  and 
undoubtedly  too  big  for  the  jar  in  which 
it  had  been  ])laced  for  its  long 
voyage  across  the  Atlantic.  The  suc- 
cessful transportation  of  these  speci- 
mens in  this  fashion  has  attracted  con- 
siderable attention  among  naturalists, 
dealers  in  fishes  and  keepers  of  aquari- 
ums. Such  a  method  will  prove  most 
convenient  in  shipping  live  denizens  of 
the  water  from  one  (|uarter  of  the  globe 
to  another  where  they  are  desired. 


MARRING  OUT  AIR  ROUTES 

C  XPERIMEXTS  recently  made  by  the 
'-^  president  of  the  French  Aerial  League 
and  others  interested  in  aviation  have 
suggested  the  idea  of  fixing  a  theoretical 
basis  for  determining  the  dimensions  and 
colors  of  signals  fcjr  guiding  aviators. 
This  may  be  accom])lished  by  the  analysis 
of  the  functions  of  the  retina,  particu- 
larly of  the  perception  of  forms. 

I'he  faculty  of  perceiving  forms  is 
manifested  by  the  visual  acuteness  of 
sight,  measured  by  the  smallest  angle 
under  which  the  eye  can  distinguish  the 
form  of  an  (jbject.  For  the  normal  eye 
of  an  adult,  this  angle  is.  clinically  esti- 
mated, one  minute. 

\'ery  acute  eye  sight  will  recognize  the 
letters  of  the  alphabet,  when  each  one 
of  the  lines  which  forms  them  is  seen 
under  an  angle  of  one  minute  and  when 
each  line  is  separated  from  its  neighbor 
b}-  a  space  equal  to  its  width. 

Aviators  navigating  at  a  maximum 
height  of  300  meters  would  require  the 
letters  composing  signals  to  be  of  a  mini- 
mum height  of  42  to  45  centimeters.  And 
they  should  be  formed  of  lines  at  least 
9  centimeters  in  width.  These  dimensions 
establish  an  inferior  limit,  as  they  apply 
only  to  an  observer  in  a  fixed  position 


Fii.lim;  a  Jar   with  Oxygen  to  Transport  Imshf.s 

A  LIVE. 
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TECHNICAL    WORLD    MAGAZINE 


Suggested  Method 
i-OR  Akriai. 


RoLTEs  Marked  Out  f\)ii  Imucxch  Aviators 

A.s  Seen  from  the  Loety 

Eiffel  Tower. 


who  has  good  eye  sight. 
The  speed  of  an  aero- 
plane, about  80  kilo- 
meters per  hour,  must 
be  taken  into  consid- 
eration, as  it  diminishes 
the  power  of  recogniz- 
ing objects,  so  the  sig- 
nals ought  to  be  twice 
the  size  of  the  theoret- 
ical minimum  height ; 
and  the  lines  of  the 
figures  should  be  of  a  width  almost 
equal  to  a  fifth  of  their  height. 

Colored  signals  in  both  marine  and 
railroad  use  have  caused  many  serious 
accidents.  Therefore  it  has  been  sug- 
gested for  aviation  signals  that  Arabic 
figures  or  antique  characters  be  used : 
these  figures  to  be  of  a  height  of  about 
1  to  13^  meters  traced  in  very  light  or 
white  on  a  very  dark  foundation  or  in 
black  on  a  white  foundation.  As  for 
night  travel,  a  system  of  colored  lights 
will  probably  eventually  be  devised,  to 
safeguard  the  route  of  the  nocturnal 
wanderer  in  the  air. 


FIRE  METER  FOR  FURNACE 
FLUES 

IX  iron  foundries  it  is  important  tliat 
the  smelting  should  be  of  uniform 
quality.  Experience  has  shown  that  high 
furnaces  function  in  the  most  efficacious 
and  economical  manner  when  the  air 
blasts  are  at  a  certain  temperature ; 
exceeding  this  temperature,  there  is 
danger  of  injuring  the  furnace,  and  the 
regularity  of  good  service  is  also  injured  ; 
while  with  a  very  low  temperature  the 
maximum  production  is  not  realized. 
The  registering-  pyrometer  will  be  found 
valuable  for  maintaining  the  desired  tem- 
])erature. 

Our  photograph  represents  the  entire 
system.  The  platina  vase  of  the 
])yrometer  is  placed  at  the  end  of  a 
porcelain  tube,  protected  by  an  envelope 
of  steel  which  is  fitted  into  a  collar  that 
screws  into  the  fine.  A  calotte  protects 
the  envelope  from  dust.  The  conductors 
are  isolated  by  asbestos  in  order  to  resist 
the  heat.  A  flexible  envelope  of  copper 
protects  them  from  mechanical  injury. 
An  intermediary  box  connects  the 
pyrometer  to  the  registering  apparatus. 
The  conductor  leading 
from  the  connecting- 
box  may  be  of  any 
length  without  injuring 
the  accuracy  of  the 
registration.  A  dry 
battery  placed  within 
the  instrument  is  suf- 
ficient to  assure  that 
the  meter  will  perform 
the    work    it    is    called 

OF  Marking  Courses  ,       , 

Travelers.  "POn  tO  do. 


PHt)To  SHDWixt;   THi-:  \'ai;i..|"^   Taki's  ck    nil     \'yv. 
eter  or  ■  Kire-Measurer"  Described 
IN  the  Text. 
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SCULPTURING  IN  APPLES 


A  l\l  rCI  ll':.\  sliidio.  A  pan  full  of 
^^  appk's.  A  i)ia>s  of  win,',  hairpin--, 
clothcs])iiis,  l()(illii)icks,  l)i-a<l>,  wax,  odds 
and  ends  t)f  cloth,  wool,  oollon  waddini;- 
and  straw  instead  of  clay.  I'Or  sculptor's 
tools,  a  pruninti;'  knife,  paint  brush,  and  a 
needle.  With  these  crude  materials,  a 
Southern  ,^irl.  Miss  Isahelle  Million, 
creates  odd  little  manikins,  exact  coun- 
ter])arts  of  the  (luainl  niountain  whites 
who  pass  her  door  every  da\-. 

A])])les  are  excellent  material  for  the 
scul])tor's  chisel,  althoui^h  the  art  is  a 
uni{|ue  one.  The  row  of  strans^e  little 
apple  heads  in  ditTerent  stag'es  of  com- 
pletion dryin^^  on  Miss  Million's  window 
sill  show  all  the  wrinkles  and  facial  lines 
produced  formerly  throu.^'h  the  medium 
of  clay  and  they  dry  in  the  exact  form  in 
which  they  were  carved  • 
and  with  almost  the 
(lural)ility  of  pottery. 

With  a  sharp  pointed 
vegetable  knife,  and 
holding  a  ])eeled  apple 
up  to  the  light  of  the 
kitchen  w  i  n  d  o  w.  the 
girl  sculptor  carves  in 
the  ])  1  i  a  b  1  e  pulj)  a 
realistic  model  of  an 
old  man's  face.  As  soon 
as  a  wrinkle  in  the 
cheek,  forehead,  nose, 
or  chin  of  the  little 
it 
and 
the 
the 


Th. 


•:ki)S  ok  thk  Kark  Potato  Bali.. 
he  found  only  on  potatoes  that  liavi 
lonu  cultivated. 


figurine    is    carved 
begins    to    dry 
brown    through 
chemical   action   of 


IMODKI.   OF    THK    MoL'NTAl  X  W  HITKS  OF    KkN 

TLfKV  Cut  from  Apples  by  a 
SouTHKRN    Girl. 


'«w*arj5iR"»^'' 


Curious  Kerry  Boat  on  the  Quesn'el  River,  in 

British  Columbia. 

It  is  propelled  by  the  flow  of  the  river  and  is  held  in  place 

by  cable. 


heated  air  of  the  room.  She  shades  the 
apple  cheeks  and  gives  them  a  touch  of 
rouge.  The  eyes  are 
beads,  sunk  into  the 
hardening  surface  of 
the  apple,  and  the  bald 
heads  are  covered  with 
wigs  made  of  dyed  cot- 
ton hatting  or  ravelled 
hemp  cord.  A  tiny 
blue  shirt  and  patched 
trousers  made  of  work 
l)asket  scraps  and 
stuffed  with  a  conglom- 
erate mixture  of  cotton, 
strav.\  and  hemp  makes 
the  body  of  the  figurine 
to  which  the  head  is  at- 
tached by  means  of  fine 
wire.  No  detail  of  the 
little  manikin  is  neg- 
lected, from  a  diminu- 
tive tow  sack  of  peas  slung  across  his 
shoulder  t-o  a  pair  of  apple  hands  so 
carefully  carved  that  the  fingers  have 
the  semblance  of  cut   ivor\. 

..< 

POTATO  SEEDS  A  RARITY 

"TW'ENTY-FR'E  years  ago  tomato-like 
potato  balls  were  common  in  every 
jjotato  patch.  Indeed,  the  boys  of  those 
times  used  frequently  to  throw  them  at 
each  other  by  attaching  them  to  the  end 
of  a  pointed  stick.  In  recent  years,  how- 
ever, the  potatoes  seem  to  have  learned 
that  the  seed  is  not  necessary  for  the 
propagation  of  the  species.    Consequently 


HOW   A   SNAKE  THAT  ATTEMPTED  TO   DESTROY   A  SPIDER  WAS  TRAPPED   BY   HIS  PROS- 
PECTIVE  VICTIM. 


potato  balls  are  extremely  rare,  and  to 
be  found,  with  exceptions  few  and  far 
between,  only  on  potatoes  that  have  not 
been  long-  cultivated.  The  photograph  is 
of  the  seeds  squeezed  out  and  dried  from 
the  tomato-like  ball. 

Some  scientists  maintain  that  in  the 
course  of  centuries  the  potato  plant  must 
eventually  become  extinct,  as  it  was  the 
intent  of  Nature  to  reproduce  the  tuber 
from  seed  and  not  from  the  eye  of  the 
matured  vegetable.  In  fact,  they  state 
that  this  holds  true  not  for  the  potato 
only,  but  for  many  other  plants  as  well. 
The  banana,  in  particular,  is  a  conspic- 
uous example  of  this,  inasmuch  as  it  is 
said  to  be  absolutely  impossible  now  to 
reproduce  it  from  its  seed. 

SPIDER  KILLS  SNARE 

'X'HIS  spider,  which  caught  a  snake,  is 
■*■  of  the  black  and  yellow  kind  that  is 
common  in  country  regions  among  the 
bushes  or  along  the  roadside.  This  par- 
ticular spider  was  very  large,  being  about 
2y2    inches   long,   including   its   legs,   of 


course.  The  web  was  about  20  inches  in 
diameter  and  stretched  across  an  open 
space  between  a  fence  and  some  bushes. 
The  web  was  very  light,  but  strong,  and 
was  made  in  a  flat  circle  with  the  spider 
always  in  the  center  with  his  head  down, 
as  you  see  in  the  picture. 

The  snake  was  of  the  common  brown 
variety,  about  6  inches  long-  and  ^4  J"ch 
thick,  which  lives  on  the  ground  and 
subsists  on  bugs,  spiders,  etc. 

The  explanation  of  how  the  spider  cap- 
tured the  snake  is  very  simple.  The 
snake  was  evidently  up  in  the  bushes  over 
the  web,  and,  on  seeing  the  spider,  de- 
cided to  drop  upon  the  latter  or  knock 
him  from  the  web  and  catch  him  when 
he  fell  to  the  ground. 

But  his  plans  were  clearly  a  failure  for, 
when  he  dropped  he  missed  the  spider 
and  got  tangled  in  the  sticky  web,  then 
Mr.  Spider  like  a  flash  was  upon  him  and 
wound  many  yards  of  web  about  the 
intruder,  thus  holding-  him  fast,  after 
which  he  killed  the  prisoner  with  his 
bites  and  sucked  his  blood  till  there  was 
none   left. 


j.v 
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BEE  STINGS  AS  RHEUMATISM 
CURE 

""Pill''  slinq-  of  llic  Ikuk'V  bee  has  l)C'eii 
•*•  found  to  I)c  ati  excellent  cure  for 
rheunialisni.  when  applied  systematically. 
One  stiuf^  will  not  cure  your  rheu- 
niatism,  neither  will  two  or  three,  but  if 
you  will  let  one  bee  stin,^"  you  every  day 
vour  rheumatism  will  soon  disa])pcar. 
That's  what  jirominent  jihysicians  say 
who  are  watching"  an  interest inij;"  experi- 
ment in  Cincinnati. 

John  Renner.  of  Cincinnati.  Ions;'  a 
sutferer  from  rheumatism,  is  takings  the 
bee  sting-  cure.  The  illustration  on  the 
next  page  shows  him  beside  the  hive 
while  the  stinging  bees  are  being  applied 
to  his  arm.  He  had  already  taken  two 
weeks'  treatment,  about  17  stings,  and  he 
liked  it.  At  first  he  was  hardly  able  to 
hobble  about  with  the  aid  of  a  cane,  but 
now  Renner  can  walk  almost  as  sprightly 
as  any  jierson.  It  is  estimated  by  physicians 


that  the  poison  injected  into  his  system 
bv  the  stinging  honey  bees  has  made  the 
marked  change  in  his  chronic  condition. 

Only  a  few  cases  are  on  record  where 
bees  were  used  to  cure  rheumatism.  Mr. 
hVed  \V.  ^luth,  of  Cincinnati,  who  is 
a])plying'  the  stingin</  bees  to  Renner's 
arm  in  the  above  illustration,  became  in- 
terested in  bee-culture  through  his  hav- 
ing rheumatism.  Now  he  has  the  bees 
and  no  rheumatism. 

Physicians  who  are  watching  this  in- 
teresting experiment  say  that  the  formic 
acid  which  makes  the  sting  of  the  honey 
bee  so  sharp  and  ]:)ainful  for  the  moment 
is  the  agent  that  nullifies  the  dreadful 
rheumatic  pains.  Sharp  and  painful  as 
the  stings  are,  it  is  a  pain  of  relief  com- 
pared to  the  dull  and  incessant  ])ain  of 
rheumatism,  declares  Renner,  the  patient. 

In  the  above  novel  treatment  Air. 
Renner  visits  the  apiary  twice  each  week 
taking  from  three  to  five  stings  at  each 
visit.     After  the  svstem  is  once  innocu- 


HO.NKV   BKES  STINGING  THE   .ARMS  OF  THE   RHEUM.ATIC    P.VTiEM. 
The  bee  on  the  left  is  just  begrinning  to  sting,  while  the  other  is  just  finishing,  and  leaving  its  stinsrur  in  the  arm. 


FRED  W.   MUTH  APPLYING  THE  STINGING  BEES  TO  THE  RHEUMATIC  PATIENT'S  ARM  IN  THE 
PRESENCE  OF  PHYSICIANS.   HOSPITAL  INTERNES  AND  NURSES. 


lated  with  the  formic  acid  of  the  bee 
stings,  the  patient  is  supposed  to  become 
immune  to  rheumatic  attacks. 

SHARKS  IN  FRESH  WATER 

A  VERY  curious  zoological  phenom- 
*^  enon  is  the  presence  of  sharks  of 
large  size  in  Lake  Nicaragua.  It  is  a 
body  of  water  completely  landlocked, 
and  the  marvel  was  how  they  got  there. 
The  solution  of  the  puzzle,  however, 
seems  to  be  simple  enough.  In  ancient 
days,  perhaps  millions  of  years  ago,  Lake 
Nicaragua  was  an  arm  of  the  sea — or, 
at  all  events,  was  connected  w^ith  the 
ocean  by  some  sort  of  water  passage. 
Mighty  terrestrial  upheavals,  changing 
radically  the  formation  of  the  strip  of 
territory  connecting  North  and  South 
America,  cut  off  the  lake  from  the  sea. 
Its   salt  water  gradually  became   fresh. 


There  were  sharks  in  it,  and  they  stayed, 
accommodating  themselves  to  conditions. 


I 


Shark  That  Was  Caught  in  Lake  Nic.j 
Fresh  Water  Body. 
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feet  that  are  in  action.  Of  course  the 
animal  has  been  trained  in  the  mannei 
and  dcg-ree  of  force  with  which  it  shall 
strike  ;  that,  however,  does  not  take  into 
account  accidents  or  sudden  and  unex- 
pected streaks  of  viciousness  in  the 
equine. 

In  these  bouts  the  horse  usually  comes 
out  the  victor,  the  battle  usually  ending 
with  the  man  on  his  back  and  his  con- 
(jueror  standing-  over  him  with  gloved 
hoofs  upon  the  chest  of  his  fallen  foe. 
Both  horse  and  man  seem  to  enjoy  the 
contest  and  most  certainly  the  spectators 
do.  The  spectacje  of  a  human  being  and 
a  beast  of  great  strength  trying  out  their 
])Owers  against  each  other  always  has 
had  a  peculiar  fascination  for  mankind. 


Horse  Against  Man— .An  .Apparently  OneSided 
Sparring  M.atch. 


HORSE  BOXES  WITH  A  MAN 

'T'HE  Wintergarten  of  Berlin,  Germany, 
is  famous  for  all  sorts  of  curiosities, 
in  vaudeville,  juggling,  acrobatics,  etc. 
Now  one  of  the  latest  things  on  the 
boards  is  that  of  a  horse  which  boxes 
with  a  man.  This  is  a  form  of  amuse- 
ment which  in  all  probability  is  just  as 
hazardous  for  the  man  as  it  is  difficult 
for  the  horse.  The  blow  from  a  horse's 
hoof  is  not  a  thing  to  be  carelessly  or 
indifferently  received ;  even  though  it  is 
the  fore-feet  and  not  the  powerful  hind- 


SEE-SAW  IN  AN  AUTO 

^NE  of  the  most  remarkable  perform- 
^^  ances  ever  attempted  with  a  motor 
car  is  shown  in  the  illustration.  The 
platform  upon  which  the  car  stands  is  a 
teeter  board,  being  balanced  upon  the 
large  wooden  horse  in  the  center. 

The  operator  permits  the  car  to  see- 
saw by  running  it  alternately  backward 
and  forward  on  the  platform.  This  is 
done  to  demonstrate  the  unusually  per- 
fect control  that  is  possible  by  the  use 
of  a  new  form  of  transmission  that  the 
manufacturers  claim  is  a  distinctive  fea- 
ture of  their  car.  The  forward  or  back- 
ward motion  of  a   single   lever  accom- 


AUTO  SEE-SAWS  ON   BALANCED   PLATFORM   TO  DE.MONSTRATE   OPERATOR'S  PERFECT  CON- 
TROL OF  THE  MACHINE. 
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Remains  of  What  is  Said  to  be  the  Largest  Mas- 
todon Ever  Discovered. 


Huge  Skull  That  at  First  Was  Mistaken  for  a 
Rock. 


To  Demonstrate  Motor's  Freedom  from 

Vibration. 

Champion  billiardist  playing  game  while  engine  runs 

at  high  speed. 


plishes  this  result  without  the  use  of 
brake  or  ckitch. 

The  performance  described  has  been 
adopted  by  the  builders  of  the  car  as  one 
of  the  standard  tests  for  each  new  ma- 
chine, and  it  is  said  to  have  attracted 
much  attention  among-  automobile  manu- 
facturers, and  large  crowds  have  wit- 
nessed the  demonstrations  which  have 
been  given  daily.* 

LARGEST  OF  MASTODONS 

VV/HAT  is  supposed  to  be  the  largest 
"  mastodon  skeleton  ever  discovered 
anywhere  was  unearthed  a  short  time 
ago  on  a  farm  in  Clermont  County,  Ohio, 
by  a  crew  of  workmen  excavating  in  an 
embankment  near  a  creek.  The  big  skull 
of  the  beast  lay  under  twenty  feet  of 
sand  and  gravel  and  at  first  it  was 
thought  the  huge  skull  was  a  giant  rock 
but  later  developments  proved  it  to  be 
what  is  claimed  as  the  largest  piece  of 
bone  ever  found  anywhere.  When  it 
was  finally  taken  out  of  the  gravel  and 
cleaned  off  it  took  several  men  to  move 
it  as  it  was  found  to  weigh  almost  a 
ton.  The  tusks  of  the  animal  lay 
alongside  but  were  only  recovered  in 
pieces.  Other  parts  of  the  skeleton  were 
there  indicating  that  the  huge  beast  evi- 
dently came  down  to  the  stream  for  v/ater 
in  his  dying  hour  many  ages  ago  and 
here  breathed  his  last. 

The  entire  rich  find  was  boxed  up  care- 
fully and  it  will  probably  be  shipped  to 
the  Smithsonian  Institute  for  further 
preservation. 

.^ 

PLAYS  BILLIARDS  WHILE 
MOTOR  RUNS 

A  S  a  test  for  an  easy  running  automo- 
**■  bile  engine  the  feat  illustrated  in 
this  photograph  is  unique.  A  billiard 
table  top  was  fastened  to  the  tonneau  of 
a  car  and  then  with  the  engine  running 
at  a  high  rate  of  speed  a  game  of  bil- 
liards was  played  under  these  unusual 
conditons.  Arthur  Seymour,  champion 
of  southern  California,  is  shown  making 
a  shot,  and  it  is  stated  that  he  attained 
a  high  run  of  61,  while  the  forty  horse- 
power, six  cylinder  engine  was  running, 
indicating  a  remarkable  freedom  from 
vibration. 
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Fighting  the  Tr^ 


Burlington  Direct  Guarantee 
On  Both  Case  And  Movement 


READ! 

AWatchOfferWithout 
Parallel 

WF  Write  for  our  FREE  book  on 
watches;  a  book  that  posts  you  on 
**selling  systems,"  and  explains  the 
reasons  for  our  most  remarkable  rock- 
bottom-price  offer  DIRECT  TO  YOU 
on  the  highest  grade  Burlington. 

IF  YOU  WANT  a  highest  grade  watch  (ladies* 
or  gentlemen's),  or  if  you  ever  expect  to  own 
•uch  a  watch,  write  NOW  for  the  free  BurUng- 
ton  book.    See  coupon  below. 

We  won't  "knuckle  down"  to  selling  systems 

among  dealers,  so  we  have  decided  to  make  such 

a  tremendous  and  wonderful  offer  direct  to  the 

■  public  on  a  first-class  time  piece,  tliat  no  trust, 

no  dealers  under  contract  will  or  can  stop  us. 
You  too  will  seize  this  opportunity  to  get  the  "Burlington  Special"  direct  on  this  wonderful  offer. 
You  should  not  buy  a  worthless  watch  just  because  it  is  cheap.    Nor  need  you  pay  trust  prices 
now  for  a  top-notch  v/atch.    The  free  Burlington  book  explains. 


$2.50 1 


A  Month  At  An  Anti-Trust  Price 


$2.50  a  month  for  the  world's  most  superb  time  piece!  The  easiest 
payments  at  the  rock-bottom— the  Anti-Trust  price.  To  assure  us  that  everybody  luill  quickly  accept 
this  introductory  direct  offer,  nut  alloiu  cash  or  easy  payments  just  as  you  prefer. 

We  ship  the  watch  on  approval,  prepaid  (your  choice 
of  lady's  or  gentleman's  open  face  or  hunting  case). 
You  risk  absolutely  nothing — you  piy  nothing — not  one 
cent— unless  you  want  the  great  offer  after  seeing  and  thoroughly  inspecting  the  watch. 

for  the  free  book.  It  will    ^ 
tell    you   what    you   ^r 


No  Money  Down 


Gel  the  FREE  Burlington  Book  Now  Write 


I 


THIS  BOOKLET  w  ill  quickly  convince  you 
too  that  you  DO  want  an  Anti-Trust  watch — made 
in  the  independent  factory  that  is  fighting  the 
trust  as  best  it  can  by  giving  better  quality  and 
superiorworkmanshipthroughout;  wewill  quickly 
convince  you  that  the  Burlington  watch, on  which 
there  is  only  one  rock-bottom  price  (the  same 
rock-bottom  price  ever>'\vhere)  is  THE  watch 
for  the  discriminating  buyer;  that  it  is  THE 
watch  for  the  man  or  woman  who  wants,  not  the 
largest  selling  brand  which  everybody  has,  but 
the  best  watch,  the  watch  bought  by  experts, 
THE  watch  that  is  absolutely  perfect  in  its  many 
points  of  superiority — the  Burlington  Watch. 

You  \^I1  be  posted  on  inside  facts  and  prices 
when  you  send  for  the  Burlington  Company's 
Iree  book  on  watches. 


ought  to  know  before  you  even  exam-^ 
ine  a  watch.     It  will  tell  you  the    -  ^ 
inside  facts  about  watch  prices, 
and   will   explain    the    many 
superior  points  of  the  Bur-  j3 


^     BURL1NGT0H 
^      WATCH  CO 


Dept.  1236.  19th  and 
Marshall  Blvd. 
CHICAGO    •    •    ILUNOIS 


lington  over  the  double    v 

priced  trust    products.   ^ 

Just  send  yourname  V  ob^Sf^To^s^anTSS 

and  address.  /  jrJol7l,''y'^.rTC^'c^lt 

A,         lengre,   with   full    explanations 

«^     of  your  cash  or   $2.50  a  month 

ofier   on    the    I3i    lington   Watch. 


BURLINGTON  WATCH  COMPANY 

Kept.  1236  .  IStb  and  BlarshaU  Blvd.,  Clilcaso.  HI.     i 


No    Leiief  §8 
Necessary"  ^ 
COUPON    ▲ 

^^  Name. 
,     Address 


Win  Do 


Kindly  mention  Technical  World  Magazine  when  writing  advertisers. 
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BANISHING  THE  HOT  WATER 

BOTTLE 

A  N  electric  heating  pad  for  hot  ap- 
■*"*•  plications  in  case  of  pain  is  the  latest 
product  of  an  electrical  supply  house. 

The  pad  is  rectangular  in  form  and 
measures  eight  inches  in  length  by  five 
and  one-half  in  width.  It  is  constructed 
with  suitable  electrical  resistance,  so  that 
when  it  is  supplied  with  electric  current, 
by  connection  with  the  lighting  fixture, 
the  pad  becomes  heated  to  a  desirable 
temperature  for  medical  treatment. 

It  is  said  to  be  a  great  improvement 
over  the  hot  water  bag  as  it  maintains 
an  even  temperature  as  long  as  the  elec- 
tric current  is  turned  on,  while  the  water 
bag  is  usually  either  too  hot  or  not  hot 
enough,  and  if  the  right  heat  can  be 
secured  it  lasts  only  for  a  few  minutes. 
It  also  overcomes  the  annoyance  of  leak- 
ing, a  common  fault  with  water  bags. 

The  pad  is  first  covered  with  red  felt 
and  over  this  is  a  removable  teazeldown 
covering  which  can  be  washed  and 
sterilized. 

All  electrical  connections  are  perfectly 
insulated  so  that  there  is  no  danger  of 
getting  a  shock  from  the  instrument,  and 
it  has  an  automatic  controller  which  pre- 
vents its  becoming  overheated. 


^ 


SELF-ACTING  FIRE  ALARMS 

IN  order  to  protect  a  building  against 
■'•  the  danger  of  fire  it  is  often  found 
desirable  to  provide  its  various  rooms 
with  self-acting  fire  alarms,  viz.:  with 
apparatus  that  as  soon  as  the  tempera- 
ture rises  above  a  given  limit,  will 
actuate  an  alarmi  bel'  advising  the  men 
on  guard  and  thus  allowing  any  incipient 
fire  to  be  nipped  i..  che  bud. 

A  remarkable  advance  over  existing 
fire  alarms  of  this  kind  is  the  one  in- 
vented by  i\Ir.  L  T.  Reichel,  late  chief 
electrician  to  the  New  Zealand  Govern- 
ment, which  is  based  on  an  entirely  novel 
principle,  that  of  thermo-electricity,  an 
electric  current  being  generated  by  the 
direct  application  of  heat  to  certain 
metals.  As  there  are  no  moving  parts 
liable  to  get  out  of  order,  the  alarm  is  as 
suitable  for  ships'  holds  as  for  ware- 
houses and  offices,  while  its  neatness  and 


Electric  Heating  Pad  Intended  to  Take  the 

Place  of  the  Hot  Water  Bottle. 

It  maintains  an  even  temperature  during  the  time  the 

current  is  on. 


New  Style  of  .Automatic  Fire  Alarm. 

The  indicator  board,  with  the  door  open,  is  shown 

in  the  illustration. 


TECHNICAL    WORLD   MAGAZINE 
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Without  his  notes  he  Is 
helpless 

fsk  ■ 


Education  is  only  what  you 
remember 


If  you  want  to  enlarge  your 

arm.  j'ou  exercise  it.    The 

same  with  your  mind 


hy  El  bert   HutlDard    '  ^ 

OR   sonic   long   time   I   have  been   promising   myself   to   write   up   my 
good  friend,  Air.  Henry  Dickson  of  Chicago,  and  I  have  not  forgotten. 
Mr.    Dickson    is    teaching   a    Science    or    System,   whichever   you 
ciioose  to  call  it,  which  I  believe  is  of  more  importance  than  the  entire  cur- 
riculum of  your  modern  college. 

MR.  DICKSON  teaches  Memory. 
Good  Memory  is  necessary  to  all  achievement. 

I  know  a  man  who  is  fifty-five  years  old.     He  is  a  graduate  of  three 
colleges.     But  this  man  is  neither  bright,  interesting,  learned   nor  profound. 
He's  a  dunce. 

And  the  reason  is  that  he  CANNOT  REMEMBER.  Without  his  notes 
and  his  reference  literature,  he  is  helpless. 

His  mind  is  a  sieve  through  which  sinks  to  nowhere  the  stuff  that  he 
pours  in  at  the  top. 

^    ^    ^ 

EDUCATION  is  only  what  you  remember. 

Every  little  while  in  business  I  come  across  a  man  who  has  a  TRAINED 
MEMORY,  and  he  is  a  joy  to  my  soul. 

He  is  the  general  manager  of  a  great  corporation  in  a  Western  city. 
He  never  misses  a  face.  If  he  sees  you  once  that's  enough.  The  next  time 
he'll  call  you  by  name,  inquire  about  the  folks  at  home. 

He  told  me  how  he  did  it.  He  told  me  that  he  studied  memory-training 
with  Prof.  Dickson  of  Chicago.  Also,  he  said  a  lot  of  nice  things  about 
Prof.  Dickson,  that  I  hesitate  to  write  down  here  lest  my  good  friend  Dickson 
object. 

^    ^    ^ 

This  Dickson  System  of  Memory-Training  is  very  simple.  If  you  want 
to  enlarge  your  arm  you  exercise  it.     The  same  with  your  mind. 

You  must  put  your  brain  through  a  few  easy  exercises  regularly  to 
discover  its  capacity.  Yoti  will  be  surprised,  when  you  go  about  it  the  right 
way,  to  know  how  quickly  it  responds  to  you. 

To  the  man  or  woman  whose  memory  plays  tricks,  I  especially  recom- 
mend that  you  write  to  Prof.  Dickson  to  send  j^ou  his  literature.  It  will 
cost  you  nothing,  and  if  his  credentials  and  recommendations  and  the  facts 
he  sets  forth  do  not  convince  you,  you  are  not  to  be  convinced. 

You  do  not  know  when  you  will  be  called  to  stand  on  your  feet  and 
tell  what  you  know;  then  and  there  a  trained  memory  would  help  you. 

B"    "&    ^ 

You've  sympathized  with  the  little  girl  who  stuttered  her  "piece."  But 
you've  wept  for  the  strong  man  w.ho  stammered  and  sucked  air  and  gurgled 
ice  water  and  forgot,  and  sat  down  in  the  kindly  silence.  In  the  child  it 
was  embarrassment,  but  in  the  adult  it  was  a  bad  memory. 

Write  and  ask  Prof.  Dickson  to  tell  you  how  he  trains  the  memory. 


The  strong  man  who  stam- 
mered and  sucked  air  and 
gurgled  ice  water  and  forgot 


De  luxe  edition  hand- 
somely illustrated, 
richly  bound.  Is  exactly 
suited  to  meet  the  needs 
of  the  man  or  woman 
w^ho  desires  to  be  a  suc- 
cessful public  speaker. 

The  price  of  this  19U 
de  luxe  edition  is  J2.00. 
1  will,  however,  present 
a  copy  ahsnlutely  free  to 
every  .student  who  en- 
rolls for  my  course  of 
memory  training  within 
ten  days  after  reading 
this  offer. 


How  to  Get  a  FREE  Copy  of  This  Book 


PROF,  HENRY  DICKSON 

Principal,  Dickson  School  of  Memory 

706  Audilorium  Bld^.,  CHICAGO,  ILL. 

Send  me  free  Booklet"' How  to  Remember,' 
full  particulars  how  to  obtain  a  free  copy  of  '' 
son's  How  to  Speak  In  Public." 

Name 


City 


Kindly  mention  Technical  World  Magazine  when  writing  advertisers. 


A  tip  to  thi 


WATCillXG   A   HORSE  RACE  IN  ENGLAND. 

American  who  prefi-rs  to  soe  any  sport  over  tiie  fence  rather  than  from  the  grand  stand  or  the  bleachers. 


general  simplicity  make 
it  e  s  p  e  ci  a  1 1  y  suit- 
able for  use  in  private 
houses. 

This  apparatus  is 
fixed  on  the  ceiling  of 
the  room  it  is  desired 
to  protect  and  is  con- 
nected by  insulated 
wires  to  an  indicator 
board  on  which  are 
mounted  a  number  of 
indicators,  ranging  ac- 
cording to  the  size  of 
the  building.  About 
eight  or  ten  thermo- 
piles may,  if  it  is  so  de- 
sired, be  connected  up 
in  series  to  form  one 
circuit  of  the  whole. 

Immediately  the  hot 
air  arising  from  a  fire 
strikes  one  of  the 
thermo-piles,  a  current 
of  electricity  is  gener- 
ated by  the  metals  con- 
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A  I'AiR  OF  Indian  Midgkts. 
These  dwarfs  are  well  known  in  one  of  the 
smaller  villages  in  the  south  of  India.  The 
dwarf  at  the  left  is  forty  years  old  and  is  thirty 
inches  high.  On  the  right  is  his  son.  twenty- 
five  inches  high  and  twenty-five  years  old. 


tained  therein.  This 
current  flows  through 
the  circuit  and  deflects 
the  corresponding  gal- 
V  a  n  o  m  e  t  e  r  pointer. 
When  the  latter  deflects 
more  than  a  certain  de- 
gree, the  magnetic  ad- 
justing screw  attracts 
the  piece  of  iron  on  the 
pointer,  thus  complet- 
ing the  relay  circuit 
that  actuates  the  alarm 
bell  for  the  system. 

One  of  the  most  im- 
]:)ortant  features  of  this 
system  is  its  being  en- 
tirely unaffected  by 
dust  and  vibrations, 
which  makes  the  busi- 
ness of  its  maintenance 
an  especially  easy  mat- 
ter for  the  user.  It  fur- 
nishes an  added  means 
of  production,  always  a 
welcome  thing. 
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Look  for  the 

"Eagle  A" 
Water- mark 

It 's  a  good  habit. 


The   quality    of   your   stationery 

determines  its  efficiency. 

To    make    it    productive    in    the 

highest  degree    standardize  it  by 

specifying 


Standardize  Your  Stationery 

What  hundreds  of  other  firms  have  done — You  can  do.  If  they  are  using  a  certain 
grade  of  Bond  Paper  for  all  House  Letter-Heads,  Invoices,  Checks,  Receipts,  etc., 
and  another  grade  for  Records,  Reports,  Inter-House  Correspondence,  etc., —  So 
can  you.  If  this  plan  gives  them  better  stationery 
at  a  less  total  cost — It  will  do  the  same  for  you. 
The  plan  is  to  have  a  Standard — and  to  hold  to  it. 
Eagle  A"  Bond  Papers  offer  you  the  greatest 
opportunity  to  effectually  standardize  your  station- 
ery into  two  or  more  quality  groups. 
There  is  an  "Eagle  A"  Bond  Paper  of  every  grade, 
and  for  every  use, — thirty-four  papers  in  all,  with 
a  wide  choice  of  Finishes  and  Colors. 
So  Standardize  your  Stationery  by  using  "Eagle 
A"  Water-marked  Bond  Papers. 
Being  made  under  the  most  economical  manufac- 
turing conditions — possible  only  by  the  union  of  29 
Mills — our  papers  are  not  only  quality  plus  papers, 
but  they  are  Trade-marked  with  the  "Eagle  A" 
Water-mark  as  your  guide  for  identity. 

Ask  your  Printer  or  Lithographer  to  show  you  samples  of  "Eagle  A"  Papers. 

AMERICAN  WRITING  PAPER  COMPANY,  17  MAIN  ST.,  HOLYOKE,  MASS 

{29  Mills) 


(lac-Simile  Hater-mark) 

The  De  Luxe  Business  Paper 
for  Letter -Heads,  Note -Heads, 
Invoices,  Checks,  Vouchers,  etc. 
Any  business  man  who  likes  good 
stationery  v/ill  take  pleasure  in 
examining  our  portfolio  of  COU- 
PON BOND  Specimen  Business 
Forms. 
■Write  for  it  today. 
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TOYS  THAT 
EDUCATE 

IN  Munich,  Ger- 
•'•  many,  a  woman 
has  started  a  new 
business  —  that  of 
scientifically  con- 
structing toys  for 
children.  And  it 
has  proved  itself  a 
very  profitable  en- 
terprise. Hitherto, 
playthings  in  imita- 
tion of  birds,  fishes, 
etc.,  were  construct- 
ed with  little  re- 
gard to  their  re- 
semblance to  the 
original  in  the  flesh. 
They  were  merely 
for  purposes  of 
amusement,  with- 
out a  thought  on 
the  part  of  either 
maker  or  buyer  as 
to  their  educational 
value. 

The    models    of 
this  clever  woman's 


School  Child  with  One  of  the  New  Scientific 
Toy  Fishes. 


The  Scientific  Toy  Fish  That  is  Attracting  Wide 
Attention  Among  European  Educators. 


fishes,  for  instance, 
not  only  are  true  to 
life  with  reference 
to  size,  color,  shape 
and  form,  but  to 
motions  of  fin  as 
well.  Of  course 
for  this  sort  of 
work,  the  ordinary 
toy  maker  will 
hardly  suffice.  Only 
such  persons  as 
have  a  real  scien- 
tific knowledge  of 
a  very  exact  kind 
can  hope  to  lay  out 
the  original  models. 
As  an  amusement 
these  toys  have  a 
secondary  place. 
Their  prime  pur- 
pose is  educational. 
The  German 
schools  in  some 
places  have  adopted 
them  for  use  in  in- 
struction in  nat- 
ural history.  They 
should  prove  of  im- 
mense value. 


STRANGE   CROSSING  OF  TRUNK  LINES. 
This  unique  photograph  presents  to  view  what  is  said  to  be  the  only  point  in  the  world  where  three  trunk  lines 
may  cross  each  other  at  the  same  time,  and  over  their  separate  tracks.    At  the  top  is  shown  a  passenger  train  oi  tne 
C.  &  O.  R.  R.  coming  from  upper  James  River  Valley:  just  beneath  it  is  a  train  of  the  S.  A.  L.  R.  R.  coming  into  tne 
Main  St.  depot:  and  on  the  ground  is  a  train  of  the  Southern  R.  R.  en  route  to  West  Point,  \  a.,  on  the  \  ork  Kiver. 
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Where  Fortune  Seekers  Win 

100  New  Towns  and  Cities  in  Western  Canada 
are  Clamoring  for  Men  Like  You 

Write  for  Big  Free  Book,  **A  Chain  of  Opportunities  in  Grand  Trunk  Pacific  Towns" 


In  1913.  the  last  spike  will  bo  drivfn  on  the  Grand  Trunk 
P;icific.  Canada's  oceanto-ocean  transcontinental  railway 
that  has  opened  new  worlds  of  opportunity  for  men  of  push 
and  pluck. 

The  main  Unc  from  Winnipoif  to  the  Rocky  Mountains 
is  already  computed,  with  a  network  of  branch  lines  tapping 
vast  areas  of  the  finest  whiat  land  in  the  world.  The 
provinces  of  Manitoba.  Saskatchewan  and  .Mberta  have  filled 
up  so  rapidly  with  farmers  that  the  present  era  of  town- 
building  is  to  meet  existing  demand  for  market  facilities.  On 
the  Grand  Trunk  Pacific  main  and  branch  lines  are  more 
than  a  hundred  new  towns,  in  various  stages  of  development. 
with  more  than 

10,000  Business  Openings 

in  a  multitude  of  different  lines.  Fortunes  are  being  won 
in  advancing  values  of  real  estate,  in  profits  on  business 
enterprises.  .Artisans,  laborers — all  who  are  willing  to  work 
— command  the  highest  wages.  Everybody  has  money. 
Opportunity  is  everywhere. 

A  New  Empire  in  the  Making 

Such  chances  will  never  come  again.  Such  chances  will 
not  -Vait.  Even  now.  as  you  read  this  announcennnt. 
thousands  are  o/i  the -way  and  thousands  are  ready  to  start. 
This  very  hour  you  should  decide  to  answer  this,  the  Last 
Call  of  the  Last  West. 

How  $2,000  Grew  to  $235,000  in  6  Years 

John  \V.  Phillips  arrived  in  Western  Canada  in  1903 
with  ■?2.ClOO.  Today  he  pays  taxes  on  $235,000  worth  of 
real  estate  holdings.  One  man  makes  .?I8.000  to  $32,000  a 
year  from  a  general  store.  Incomes  of  $5,000  to  $10,000  and 
$15,000  a  year  are  common. 

Mirror— the  Magic  City 

The  town  of  Mirror,  named  in  the  honor  of  the  famous 
newspaper,  the  London  Daily  Mirror,  is  a  typical  example 
of  town  building  in  Western  Canada.  No  more  striking 
illustration  of  the  condition  of  this  great  section  can  be  given 
than  the  following  fact:  One  day  in  the  month  of  July  at  a 
sale  of  lots  in  Mirror  all  records  were  broken,  577  lots  being 
sold  in  660  minutes,  bringing  the  enormous  sum  of  $251,648. 
That's  nearly  a  lot  a  minute!  $-2,075.00  was  paid  for  one 
corner  lot.  Canada's  keenest  business  men  were  among  the 
(buyers. 

The  town  of  Mirror  already  has  two  banks,  two  stores,  two 
lumber  yards,  hotel,  restaurant  and  a  newspaper. 

Mirror  IS  located  on  the  Edmonton  and  Calgary  line  of 
the  Grand  Trunk  Pacific  Railway  and  is  surroundi  d  by  one  of 
the  richest  agricultural  sections  of  .Alberta.  Towns  of  today 
are  cities  of  tomorrow. 

The  Secret  of  Sudden  Wealth 

Individuals  are  swept  along  to  fortune  bv  marvelously  rapid 
RTowth  of  the  Wistorn  Canada  Towns.  'The  rate  of  growth 
seems  incredible,  yet  here  are  the  absolute  facts: 

10  Western  Canada  Towns  Grew  500*  in  1910 
17  Western  Canada  Towns  Grew  40ii<«  in  1910 
22  Western  Canada  Towns  Grew  30r)*  in  1910 

Workers   in  Every  Line   Needed  Now! 

School  teachers,  lawyers,  physicians,  clerks,  bookkeepers, 
carpenters,  bricklayers,  stone  masons,  plumbers,  electricians, 
machinists,  laborers— skilled  or  unskilled. 


Great  inducements  for  more  general  stores,  drug  stores 
hardware  stores,  grocery  stores,  meat  markets,  shoe  stores, 
barber  shops,  laundries, 
furniture  stores.  millin<'ry 
stores,  repair  and  black- 
smith shops,  lumber  yards, 
amusement  enterprises, 
etc..  etc.  The  trade  of 
thriving  communities  is 
the  re  — waiting! 


Grasp   the   Hand 
of  Fortune! 

If  you  are  ambitious 
act  quickly,  decisively. 
There  is  no  time  to  lose,  r^ 
These  towns  are  going 
right  ahead,  whetli  r 
you  come  or  not.  H  ' 
tiot  go  ahead  'jl' t !  ' 
theni  ? 

Read  the  astoundin.^ 
fact-stories  of  sue-  '^  , 

cess  which  men 
in  your  own 
circumstances 
have  achieved  in 
Western  Canada. 
Send  a  postal  or 
letter  at  once. 
Get  in  early!  Let 
the  Coupon  be  the 
Hand  of  Fortune 
that  will  lead  you 
to  the  great  op- 
portunity land. 


TO  D>W 


TO  MORROW  I 


I  SEND  COUPON  TODAY 

\  FREE  Fortune-Seeker's  Coupon  I 

J  G.  U.  RYLEY,  Commissioner  Grand  Trank  Pacific  Railway 

S  Room  305,  Union  Station,  Winnipeg,  Canada 

■ 

!  Dear  Sir:     I  am  greatly  interested  in  the  opportunities 

■  offered  by  100  new  towns  in  Western  Canada. 

!  I    am  giving  you   some  information    about  myself,   so 

;  that  you  can  tell  me  what  is  the  best  opportunity  for  me. 

•  Business 

\  (Give  name  of  professsion,  business  or  trade.) 

■ 

■  .Age Married  or  single  (cross  out  one  or  the  other) 

■ 

■  Number  of  children 

■  Do  you  wish  to  invest  any  money  ? 

■ 

■  Name 

■ 
■ 

S  Street  No.  or  Rural  Route 

■ 

!  Town Stall- 
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Triple  Sending  Station  in  the  New  German  System  of 
Multiplex  Telephony. 


These  toys  have  been  exhibited  not 
only  in  ]\Iunich.  but  in  London,  Paris, 
and  St.  Petersburg-. 

RUHMER'S  MULTIPLEX 
-.  TELEPHONY 

'X'HE  use  of  a  given  hne  for  the  simul- 
taneous transmission  of  several  con- 
versations would  obviously  insure  con- 
siderable saving,  especially  on  trunk 
lines.  While  being  inaccessible  to  ordi- 
nary telephone  methods,  this  problem  has 
recently  been  solved  by  the  aid  of  elec- 
tric waves. 

It  frequently  happens  in  science  as 
well  as  in  industry,  that  two  inventors, 
living  at  far  distant  places,  will  attempt 
and  find  simultaneously  the  solution  of 
a  given  problem  on  practically  identical 
lines,  independently  of  one  another.  This 
is  the  well-known  duplication  of  great 
inventions  and  discoveries. 

Thus  it  was  that  at  the  very  moment 
]\Iajor  Squier  in  an  American  magazine 
published  a  description  of  his  multiplex 
telephony  system — presented  by  him  to 
the  country — Mr.  Ernst  Ruhmer,  the 
well  known  inventor  in  the  realm  of 
applied  electricity,  was  about  to  make 
public  a  system  of  his  own  which  is 
mainly  identical  with  the  former.  Each 
of  th^  sending  posts  corresponds  with  a 
similar  receiving  installation. 

The  various  microphone  currents  are 
transmitted  over  the  common  telephone 
line,  which  may  be  coupled  relatively 
tightly  with  the  vibratory  circuits  of  the 
sender,  while  being  loosely  coupled  with 
the  receiver  circuits. 


In  connection  with  a  recent 
demonstration  four  transmis- 
sions— (ierman,  French,  song 
and  gramophone  music  respect- 
ively— were  effected  simultane- 
ously, but  the  number  can  ob- 
viously be  increased  consider- 
ably without  any  disturbance. 

HOW  DID  IT  GET 
THERE  ? 

IN  cutting  timber,  workmen  at 
Nappanee,  Indiana,  recently 
found  upon  splitting  a  tree  that 
the  horn  of  a  deer  was  com- 
pletely embedded  in  the  wood. 
How  it  came  to  be  there  is  a  mystery. 
The  tree  was  cut  in  Kosciusko  County 
along  the  Tippecanoe  River  and  was 
of  good  size,  being  some  thirty  inches  in 
diameter. 

The  first  block  cut  off  the  tree  revealed 
the  horn  as  shown  in  the  illustration,  but 
upon  further  investigation  another  prong 
was  found  to  extend,  at  a  right  angle 
from  the  part  shown,  further  into  the 
heart  of  the  tree.  The  small  "X"  mark 
upon  the  illustration  indicates  where  the 
prong  joins  the  main  part  of  the  horn  of 
the  animal. 


Section  of  Deer  Horn  That  Was  Found  Imbedded 
IN  A  Tree  Trunk. 
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Know  All  About  Your  Auto 

No  matter  how  fine  the  car  you  own,  or  drive,  or 
manufacture;  no  matter  how  thoroughly  it  is  equipped, 
your  outfit  is  not  complete  unless  you  own  the  new 

Cyclopedia  of 

Automobile   Engineering 

Four  large,  handsome  volumes  bound  in  half  morocco. 
1200  illustrations,  full  page  plates,  diagrams,  etc., 
1500  pages,  7x10  inches,  crammed  with  interesting  and 
very  necessary  information  concerning  automobiles, 
aeroplanes,  and  motor  boats;  knowledge  that  you've 
got  to  get  some  way  or  other  before  you  can  thor- 
oughly understand  or  enjoy  the  automobile  "game." 

CONDENSED  TABLE  OF  CONTENTS 

VOL.  I— GASOLINE  AlTTOMdBILITS ,  KimninK  Gear,  Power, 
Operation.  Repair.  AUTOMOBILE  MECHANISMS.  Carbureters, 
Startinjf  Devices.  Clutches,  Gears,  Brakes. 

VOL.  II-STKAM  AUTOMOBILES:  Flash  Boiler,  Engines.Opera- 
tion  and  Repair  Commercial  Vehicles:  Selection.  Delivery 
Trucks,  Upkeep.  Mileage,  Capacity.  TYPES:  Selectioa,  Price, 
Denionstration,  Speed. 

VOL.  IIl-ELF.CTRIC  AUTOMOBILES:  Battery,  Motor.  Trans- 
mission, Control,  Tires,  Capacity,  Driving.  Elements  of  Electric- 
ity. Electric  Current.  AUTOMOBILE  Driving:  Starting  ami 
Stopping.  Gear  Changing,  Use  of  Spark  and  Throttle,  Care  of  Car, 
Road  Repairs. 

VOL.  IV-AERIAL  NAVIGATION:  Dirigible  Balloons,  Aero- 
planes. Airship  Motors.  GAS  AND  OiL  ENGINES:  Ignition. 
Testing.  Motor  Cycles:  Construction,  Operation.  MOTOii 
BOATS:  Types,  Engines,  Installation. 

Read  This  Free  Examination  Offer 

You  can  examine  these  books  for  five  days  in 
your  own  home  or  office,  free  of  all  cost.  Don't 
risk  missing  this  offer  by  stopping  to  think  it 
over  now.  Order  now  and  do  your  careful  think- 
ing with  the  books  before  you.  That  costs 
nothing.      Mail  the  coupon. 

Here's  Our  Liberal  Selling  Plan 

If  you  like  the  books  after  examination,  send  us 
$2.80;  then  $2.00  per  month  until  the  special 
price  of  $12.80  is  paid.  If  they  are  not  satis- 
factory, advise  us  and  we  will  have  the  books 
returned  at  our  expense. 

AMERICAN  SCHOOL  OF  CORRESPONDENCE 

CHICAGO,  U.  S.  A. 
FREE  EXAMINATION  COUPON 
American  School  of  Correspondence: 

Please  send  set  Cyclopedia  of  Automobile  Engineering  for  5  days' 
free  examination.  I  will  send  $2  80  within  5  days  and  $-'.00  a  month 
until  I  have  paid  $IJ.80  ;  or  notify  you  and  hold  the  books  subject  to 
your  order.     Title  not  to  pass  until  fully  paid.  T.W.  911 

Name 

Address 

OCCUFAl  K ).N 

Em  FLOY  EK 


2  New  Improvements 


THERE  are  two  new  improvements 
on  the   Printograph,  important  to 
firms   that  own  a   Printojjraph  as 
well   as   all   other  business    houses    who 
will    eventually    purchase    this    machine. 
The  new 

Automatic  Typesetter 

takes  the  place  of  setting  the  .type  by  hand. 
This  simple  device,  operated  by  a  little  lever, 
automatically  sets  up  the  type  as  quickly  as  you 
can  spell  out  the  words. 

With  a  Printo^raph  you  can  produce  your 
circular  typewritten  letters,  office  forms,  state- 
ments, etc.,  actually  typewritten — in  cpianti- 
ties  up  to  4000  per  hour.  The  machine  is 
easily  operated  by  a  stenographer  by  hand  or 
electricity.  A 


P 


RINTOGRAP 

MULTIPLE  TYPEWRITER 


H 


The  trouble  with  circular  letters  has  al-      ^ 
ways  been  the  "fill  in".     The  best  appearing 
letter   could  be  spoiled    by  the    carelessness  of 
some    stenographer    who    permitted    a    poorly 
matched  letter  to  go  out.       But  now  the  Printo- 
graph  is  equipped  with  an 

Addressing  Attachment 

that  automatically  typewrites  the  names  and 
addresses  of  your  mailing  list  on  each  form 
letter  as  it  is  Printographed. 

This,  first,  assures  a  perfect  match  between 
salutation  and  body  of  letter. 

Second, — it  saves  time  —  otherwise  con- 
sumed in  the  tedious  "filling  in"  of  name,  ad- 
dress and  salutation  of  every  separate  Printo- 
graphed letter  on  the  typewTiter. 

Mail  the  Coupon  for 

detailed  information   and  catalog  of  this 
important   office  device.     Let  us  help 
you  to  determine  how  a  Printograph 
will  increase  your  profits. 

U.    S.   Printograph    Co. 

Home  office  and  factories 
1809  Gund  St.     La  Crosse,  Wis. 

AI»o— Priiitosrraph  Sales  Co., 
;i20  llroadiiay,  .New  York 
Printosmph  Co.,  160  Adams 

St.,  Chicago,  IJI. 
N.  E.  Printograph  Co., 
157  Federal  St.,  Koston 
Phil.  Printograph 
Co.,  'Hi  (  heslnut 
St.,  Philadelphia. 

■"  City State. 
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POPULAR    SCIENCE 


MACHINE  SAWS  MARBLE 

SLABS 

DERHAPS  nowhere  in  the  country  can 
^  a  sight  as  interesting  to  quarrynien 
be  witnessed  as  at  Worcester,  Mass., 
where  a  new  machine  has  been  invented 
and  put  to  work  which  saws  slabs  of  the 
hardest  granite  into  slices  half  an  inch 
thick  with  ten  times  the  speed  that  is  ap- 
proached by  any  other  method  or  means. 
Not  only  this  but  the  great  machine, 
towering'  35  feet  above  the  ground  and 
built  of  structural  steel,  opens  up  a  new 
field  for  granite  as  wainscoting.  Up  to 
this  time  it  has  not  been  possible  for 
granite  to  be  produced  in  sheets  thin 
enough  to  serve  the  purpose  of  wainscot- 
ing but  the  new  granite  saw  cuts  any  slab 
of  stone  into  any  widths  from  half  an 
inch  up. 


Block  of  Granite  Half  Cut  by  the  Granite  Saw 

^ND  Then  Broken  to  Show  How  Well  the 

Teeth  Had  Done  Their  Work. 


The  Rocking  Saw  Teeth  — Plainly  Visible  in  the 
Middle  of  Photo. 


The  Anchor  of  the  Olympic. 

The  machine  presents  a  curious — even 
extraordinary — appearance  and  has  a  set 
of  nine  great  steel  teeth  tapering  from  the 
front  to  the  rear  which  sway  back  and 
forth  and  make  segmentary  cuts  into  the 
stone.  The  cutting  is  effected  by  small 
steel  shot  automatically  fed  in  front  of 
the  approaching  blades  and  the  "saw- 
dust" is  washed  out  by  a  stream  of  water 
flowing  through  the  cut. 

The  machine  is  run  by  an  electric 
motor  and  the  stone  being  cut  is  fastened 
upon  a  car  which  runs  to  feed  the  saw  at 
a  fixed  rate.  So  exact  are  the  cuts  made 
by  the  machine  that  it  requires  50  per 
cent  less  work  to  polish  a  stone  cut  by 
this  new  method  than  by  the  old. 

ANCHOR  OF  MONSTROUS  SIZE 

•yHERE  was  recently  held  at  the  Olym- 
•■•  pia  of  London  an  engineering  and 
machinery  exhibition  which  had  many 
distinctive  features. 

Among  the  exhibits  was  the  greatest 
ship  anchor  that  has  ever  been  con- 
structed ;  it  was  forged  by  the  house 
of  Haigly  &  Sons,  of  Dudley,  for  the 
Olympic,  the  new  giant  steamer  of  the 
White  Star  Line.  It  weighs  15  tons,  is 
more  than  six  meters  in  length  and  has 
a  maximum  width  of  3.10  meters.  The 
.stem  is  1.39  meters  thick.  It  is  furnished 
with  a  chain  of  three  links  each  weighing 
400  kilograms. 

Twelve  horses  were  required  to  draw 
it  from  the  Paddington  station  to  the 
exposition. 

Another  attraction  at  the  exhibition  was 
offered  by  the  Liebe  House,  Gorman  & 
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Mechanical 
Engineering 

and  its  many  branches,  is  cov- 
ered most  thoroughly  by  our 
New  Seven  Volume  Edition 

CYCLOPEDIA  OF 

Mechanical  Engineering 


and  Modern  Shop  Practice 


Thc'sr  seven  Rreat  volumes  contain  2.992  seven  by  ten 
inch  paK'S  of  information  which  is  of  vital  interest  to 
every  progressive  mechanic. 

In  this  wonderful  work  will  be  found  instruction  in 
Machine  Shop  Work:  Assembling  of  Machinery;  Tool 
Making  and  Shop  Management  in  such  simple  and  com- 
prehensive form  that  the  student  cannot  fail  to  benefit  by 
it.  Every  detail  of  mechanical  engineering  is  thoroughly 
analyzed  and  treated,  rendering  the  books  of  unusual  value 
to  the  experienced  mechanic  and  shop  manager,  as  you 
will  note  by  reading  "Subjects  Thoroughly  Covered." 

The  Cyclopedia  is  supplemented  with  a  series  of 
practical  test  questions  and  includes  over  2.000  full-page 
plates,  illustrations,  tables,  formulas  and  "shop  kinks." 

TO  PROVE  THEIR  VALUE  TO  YOU 


we  will  send  \ou  the  complete  Cyclope'lia  absolutely  free  for 
examination— just  mail  the  coupon.  Keep  the  books  five  days 
—apply  the  principles  to  your  work— test  every  formula.  You 
will  agree  that  they  are  all  we  state,  and  more.  Send  $3.80 
after  examination  and  $2.00  a  month  until  you  have  paid  the 
special  price  of  $19.t0.  The  regular  list  price  is  $.36.00.  If  the 
books  do  not  meet  with  your  requirements,  advise  us  and  we 
will  remove  them  at  our  expense. 


-Subjects    Thoroughly    Covered- 


Machine  Shop  Work  -Vertical  Milling  Machine — Motor-driven  Shops — Shop 
lighting — Forging  -  Electric  Welding — Tool  Making — Metallurgy — Manu- 
facture of  Iron  and  Steel — High-Speed  Steel — Flaws  in  Castings — Electric 
lifting  Magnets — Magnetic  Clutches — Making  a  Machinist — The  Ideal  Fore- 
man—Pattern  Making— Foundry  Work— Automatic  Coal  and  Ore  Handling 
Appliances  Machine  Parts— Construction  of  Boilers — Types  of  Boilers — 
Boiler  Accessories — Steam  Pumps — Air  Compressors — The  Steam  Engine — • 
The  Steam  Turbine  —  Indicators — Valve  Gears — Refrigeration  —  Gas  Pro- 
ducers —  Gas  Engines  —  Automobiles  —  Elevators  —  Sheet  Metal  Work  — 
Practical  Problems  in  Mensuration— Mechanical  Drawing — Drafting  Room 
Organization — Machine  Desip. 


Free  Examination  Coupon 
American  School  of  Correspondence 

CHICAGO,  u.  s.  A. 

Please  send  set  Cyclopedia  of  Mechanical  Engineering  for 
5  days'  free  examination.  I  will  send  S3.80  within  5  days  and  S2 
a  month  until  I  have  paid  $19  SO,  or  notify  you  and  hold  the 
books  subject  to  your  order.    Title  not  to  pass  until  fully  paid. 

T.W.  9-11. 
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Door   knob    screws  will 
work  loose,  and  keep  on 
getting  loose,  until  you  set  them 
once  and   for   all    by  put- 
ting on  the  thread  a  little 
LePage's  Glue. 
Metal  or  wood,  it  makes 
no  difference — LePage's  Glue 
holds  that  screw  fast  for  life. 

LEPAGE'S 
GLUE 


in  pin-sealing  tubes  is 
quick,  convenient,  eco- 
nomical, no  bad  smell, 
no  waste.  Apply  the 
tiniest  drop  or  spread  it 
over  a  square  foot  and 
what  you  stick  stays 
stuck. 

Get  2   Tubes  Today 

One  for  your  desk 
One  to  carry  home 

Send    for    Booklet,  "Glaeisn." 

It  sliows  how  to  save  many 
hundreds  of   dollars  waste. 

Russia  Cement  Co. 

Ife  manufacture  Gluts  UuirJ 

or  ltguid\  in  hulk  fur  all 

industrial  purposes. 

38  Essex  Av.,  Gloucester,  Mass. 

Also  in  air-tight  bottles 

with    me*.l   spreaders. 

Library  Slips  with  every 

Bottle  and  Tube. 
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THREE  YOUNG  FOXES  NURSED  BY  A  CAT. 

They  were  found  by  a  game-keeper  in  southern  England.    He  removed  some  kittens  the  cat  was  nursing  at  the  time 

and  replaced  them  with  his  wild  captives.     The  cat  made  no  objection  to  the  change. 


Co.,  under  the  form  of  demonstrating  its 
new  helmet  which  permits  a  man  to 
plunge  under  the  water  witli  impunity 
or  to  go  through  flames  or  deleterious 
gases.  A  man  equipped  with  this  helmet 
may  walk  to  the  bottom  of  a  vast  vat 
filled  with  water,  through  the  glass  sides 
of  which  may  be  seen  clearly  the  least 
gesture  of  the  plunger  who  has  com- 
munication with  the  exterior  world  by  a 
telephone  wire  with  which  he  can  con- 
verse with  the  wondering  spectators. 


This  helmet  is  one  of  the  most  unusual 
inventions  that  have  appeared  in  a  long 

time. 


Corkscrew  Elev.ator  Used  by  a  Los  .Angeles  Cre.am- 

ERY  IN  THE  UnLOADI.NG  OF  C.\NS  OF   MlLK. 
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A  CORKSCREW  ELEVATOR 

A  ^'  electrically  operated  elevator  built 
'**•  like  a  corkscrew  is  used  by  a  Los 
Angeles  creamery  for  the  unloading  of 
cans  of  milk  from  the  wagons  to  the 
third  story  of  its  plant.  It  consists  of  a 
kind  of  chute  which  extends  from  the 
street  by  a  gentle  incline  to  a  point  be- 
neath the  receiving  door  and  makes  a 
spiral  of  three  turns  at  that  place  in 
order  to  bring  the  cans  to  the  proper 
level  without  making  the  incline  too 
steep.  This  is  necessary  because,  if  the 
full  cans  were  tilted  at  a  sharp  angle 
they  would  upset  or  the  contents  would 
overflow. 

The  cans  are  carried  along  this  iron 
chute  by  means  of  a  series  of  rollers  and 
this  conveyor  system  is  in  use  through 
the  entire  plant,  making  it  unnecessary  to 
use  trucks  or  to  lift  the  cans  for  any  dis- 
tance. 

Electricity  not  only  supplies  the  mo- 
tive power  but  does  practically  all  the 
work  in  this  up-to-date  creamery.  rj^ 
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IN  THE  SHOP-ABOUT  THE  HOUSE 
IN  THE  MANUAL  TRAINING  SCHOOL 

A  Carborundum  Sharpening  Stone  means  sharp,  perfectly 
conditioned  tools —  and  sharp  tools  mean  better  work.  Ask 
your  hardware  dealer  —  if  he  hasn't  them  send  direct. 


No.  107G   'Round  combination  stone  for  carpenters      .     .   $1.00 

No.  108G — Oblong  combination  stone        1.25 

No.  108G — Oblong  combination  stone  in  aluminum  box     .     2.75 

No.  191 G-  Scythe  and  grass  hook  stone 25 

No.  114G — Sportsman's  pocket  stone  in  soft  leather  case    .        .75 
No.  149G — Pocket  stone  in  card-board  case 15 

THE  CARBORUNDUM  COMPANY,  NIAGARA  FALLS,  N.  Y. 


Small  Power  at  Small  Cost 

This  famous  one-horse  power,  hopper-cooled  1  H  C  gasoline  engine  when  belted  to  a  pump  jack 
will  supply  all  the  water  needed  on  an  ordinary  suburban  country  home,  or  farm.  It  will  also  operate 
the  cream  separator,  grindstone,  bone  cutter,  saw,  washing  machine,  etc.  And  in  the  shop,  it  operates 
the  lathe,  drill,  presses,  emery  wheels,  grinders,  and  other  small  1  machines.  This  little  worker 
is  surprisingly  powerful  for  its  size  and  operates  at  very  small  ^  cost  Equipped  with  governor, 
etc.,  same  as  our  large  engine. 

Wait  till  you  get  the  facts  about  all 


I  H  C  Gasoline 

Engines      r 


before  you  decide.  The 
I  H  C  line  is  complete — 
a  style  and  size  for  every 
need.  1  to  35-horse 
power;  stationary  or  port- 
able; horizontal  or  ver- 
tical; air  or  water-cooled; 
also  gasoline  traction  en- 
gines 12  to  45-H.  P. 

Write  at  once  for  cata- 
logu   . 


Kindly  }nentio)i  Technical  World  Magazine  zchen  zcriting  advertisers. 


131 


POPULAR    SCIENCE 


QUEER    WAY    OF    LADING 
CAMELS 

IN  Syria,  where  men  take  plenty  of  time 
*  in  which  to  hve,  the  modern  hay  rack 
is  not  used.  Instead,  the  wheat  from  the 
fields  is  brought  in  to  the  threshing-  floors 
on  the  backs  of  camels.  The  natives  take 
all  of  the  time  in  the  world  to  rope  and 
tie  it  carefully  in  place,  so  that  by  the 
time  the  camel  is  loaded  he  resembles 
very  much  the  thatched  roof  of  some 
tropical  home,  with  his  long  legs  serving 
as  the  four  corner  posts.  This  method 
has.  however,  one  advantage ;  to  unload. 
all  that  is  necessary  is  to  untie  a  few 
knots  and  down  comes  the  precious 
cargo. 

BRIDGE- BUILDING   UNDER 
DIFFICULTIES 

nPHE  accompanying  photograph  shows 
■*■  the  method  by  which  the  steel  bridge 
of  the  Idaho  and  Washington  Northern 
Railroad  was  built  across  the  Fend 
Oreille — Pon-de-ray — river  between  lone 
and  Aletaline  Falls,  in  Stevens  Co., 
W^ashington.  The  span  when  completed 
will  be  280  feet  in  length,  and  as  sound- 
ings of  230  feet  failed  to  reach  the  bot- 
tom of  the  river,  this  plan  was  adopted, 
as  false  works  would  have  been  next  to 


Bridge  Building  Under  Difficulties. 

impossible.  The  shore  span  was  first 
placed  in  position,  and  then  weighted 
down  with  600  tons  of  steel  rails,  and 
when  the  first  truss  members  of  the  main 
span  were  in  position  they  were  tied  to 
the  shore  span  at  the  hips  with  eye-bars 
of  1^  by  12  inch  steel  and  pins  of  11 
inches  diameter.  All  members  of  the 
span  were  built  rigid,  and  each  member 
was  carried  out  and  lowered  to  place  by 
a  derrick  placed  on  a  flat  car  running  on 
the  permanent  rails  for  the  road,  which 
is  140  feet  above  the  water.  The  con- 
crete and  other  material  for  the  opposite 
pier  were  carried  over  on  an  aerial  tram. 


CAMELS  LADEN  WITH  WHEAT. 
A  primitive  way  of  conveying  grain  in  Syria. 
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THE    QUEST    OF    OPPORTUNITY 

By 
FLORENCE    WOOLSTON 


HirjT  up  in  the  mountains  that 
separate  Bohemia  from  Mo- 
ravia is  a  village  of  men, 
children  and  old  people. 
\\'hen  the  mass  is  said  on 
Sunday,  when  the  square  is  gay  for  a 
fete,  on  market  days  at  Polna,  no  bright 
l^etticoats  and  white  kerchiefs  are  to  be 
seen.  All  the  young  women  have  gone  to 
America  in  quest  of  fortune.  There  is 
not  a  girl  left  in  the  town.  They  have 
left  the  quiet  pastures  and  homesteads  of 
Bohemia  for  the  lure  of  a  $5.00  wage  in 
a  factory  where  the  machines  buzz  un- 
ceasingly and  the  needles  make  thousands 
of  stitches  a  minute. 

It  came  about  in  this  way:  Katshka, 
one  of  the  strongest  and  prettiest  among 
them,  went  to  Polna  one  day,  and  in  the 
market  place  heard  an  agent  from  Ger- 
many speaking  to  a  group  of  men. 

"Look  you,"  he  cried,  ''you  work  hard 
in  the  forests  and  mines  all  day  from 
.sunrise  to  sunset,  and  you  get  less  than 
a  crown.  Then  you  must  pay  your  rent 
or  your  taxes,  and  maybe  you  are  in  debt. 
Vou  eat  potato  and  cabbage  and  kascha 
and  never  see  meat  unless  it  is  a  holiday 
or  a  feast.  In  America  it  is  different. 
For  your  work  you  get  $1.50  good  money 
— 7  crowns  or  more — and  men  eat  all 
the  meat  they  want,  every  day." 


When  Katshka  pressed  forward,  listen- 
ing eagerly  to  the  marvelous  story,  the 
speaker  turned  and  addressed  her. 

"There  is  a  chance  for  girls,  too,  and 
America  is  good  to  women.  Here  you 
work  for  your  father  or  your  husband 
and  you  get  nothing  but  a  beating  for 
your  trouble.  In  America  you  can  earn 
much  money  and  the  work  is  easy." 

Katshka  was  impressed  and  when  the 
agent  told  her  that  Yanko  from  her  vil- 
lage was  going  with  his  wife  and  chil- 
dren, began  to  think  seriously  of  the  trip. 
Katshka's  parents  had  heard  of  great  op- 
portunities in  the  new  world  and  were 
willing  to  let  her  go  with  Yanko,  provid- 
ing the  money  lender  would  mortgage 
the  farm  for  her  passage.  They  were 
poor  and  it  was  their  dream  to  have  a 
comfortable  old  age  without  hard  labor 
and  constant  worry  about  taxes.  Maybe 
Katshka  could  make  a  fortune  for  them 
all. 

When  Katshka  wTOtc  to  her  ])arents 
she  sent  her  letter  through  the  notary 
public  on  this  side  to  the  priest  at  home 
who  read  for  the  family.  Of  the  long, 
hard  journey  across  the  water. .she  said 
but  little.  She  liked  America ;  she  found 
a  job  in  a  shirt-waist  factory ;  she 
boarded  with  a  P)ohemian  woman  named 
Antonia  and  would  soon  send  money  for 
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her  sister  and  together  they  woukl  pay 
off  the  debt  on  the  farm.  It  was  not 
many  months  before  Susanka,  the 
younger  sister,  was  able  to  leave  for 
America  with  Mary,  her  best  friend. 
They,  in  their  turn  sent  money  for  others 
until  at  last  all  the  girls  in  the  village 
were  transplanted  to  New  Jersey.  There 
was  work  for  all  who  would  come,  it  was 
said  in  the  letters,  for  the  owner  liked 
Slavic  girls  and  his  business  was  grow- 
ing fast. 

Antonia,  with  her  five  room  flat  in  the 
tenement  district,  took  them  all  as  board- 
ers. They  slept  five  and  six  in  a  room, 
and  Antonia  and  her  young  daughter 
used  the  kitchen  at  night.  The  girls 
paid  $2.25  for  their  lodging  and  the  use 
of  the  kitchen  stove.  In  the  morning 
Antonia  made  coffee  for  them,  but  all  the 
rest  of  the  food  they  bought  and  cooked. 

The  pioneer,  Katshka,  was  able  to  earn 
$8.00  after  two  years  in  the  factory,  but 
the  new  comers  were  obliged  to  serve  as 
apprentices  first,  earning  less  than  $3.00 
for  the  first  weeks.     Like   sisters,   they 
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shared  their  resources  and  when  work 
was  slack,  all  struggled  together  on  the 
scanty  earnings  of  the  group.  In  good 
times  they  were  all  able  to  send  money 
back  to  Bohemia. 

It  was  a  gray  life  they  led  in  the 
strange  city  whose  only  music  was  the 
hum  of  the  mills  and  the  whistling  of 
factories.  There  were  no  fetes  and  mar- 
ket days,  no  dancing  and  no  singing  in 
the  harvest  fields.  At  first  they  wore 
their  gayly  embroidered  caps  and  basques 
but  when  they  understood  that  Ameri- 
can girls  called  these  "Hunkie  clothes" 
they  changed  to  the  prosaic  shirt- 
waist and  skirt.  Except  for  church 
and  an  occasional  moving  picture  show 
there  was  little  variety  in  their  days.  In 
the  morning  all  went  to  work  and  at 
night  when  they  returned  they  were  too 
weary  to  do  more  than  lie  on  the  bed  or 
sit  chatting  in  the  kitchen. 

Antonella  and  little  Mary  were  home- 
sick. Sometimes  they  cried  when  they 
thought  of  the  long  days  that  must  pass 
before  they  could  go  back  to  their  homes 
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A  FALL  OF  SLATE  HAS  CHOKED  THE  PASSAGEWAY  OF  THIS  COAL  MINE. 
Preventable  accidents  should  cease,  or  tin-  industries  he  compelled  to  bear  the  cost  of  them. 


in  the  old  world  and  make  their  people 
rich. 

A  colored  print  of  the  villa^-e  with  its 
church  and  thatched  cottages,  its  fields  of 
wheat  and  poppies,  hung-  on  the  wall  but 
no  one  wanted  to  go  back  before  the 
quest  was  accomplished,  for  as  Katshka 
said,  "It  is  not  for  us  to  go  back  from 
America  with  empty  hands — everyone 
would  laugh  at  us." 

They  make  docile  factory  workers, 
these  strong  Slavic  girls.  In  Bohemia  it 
is  said,  "Let  the  dogs  bark  but  let  the 
women  keep  silence,"  and  it  is  their  part 
to  work  and  obey.  Stolidly,  automatic- 
ally, uncomplainingly  they  stitch,  seldom 
looking  up  from  the  machines  and  never 
chattering  as  do  native  employes. 

"Stupid  creatures!"  said  the  manu- 
facturer, as  he  ushered  a  visitor  through 
a  maze  of  white  cloth  and  lace  and 
paused  before  a  buzzing  power-machine. 
"Look  at  this  girl,  now,  putting  a  dam- 
aged sleeve  into  an  expensive  waist.  She 
hasn't  sense  enough  to  know  that  it  will 
be    absolutely    useless    when    it's    done. 


But  then,  they're  just  like  their  ma- 
chines." 

"I  should  think,"  suggested  the  guest, 
'"it  would  pay  you  to  hire  a  few  bright 
xA.merican  girls  instead  of  so  many  for- 
eigners." 

"Not  with  these  machines.  We've 
tried  it  and  we  find  American  girls  too 
independent.  They  won't  work  long 
shifts  in  rush  seasons  because  they  have 
engagements  in  the  evening,  and  they 
don't  like  to  lie  off  when  we're  dull.  The 
Hunkies  are  fools,  all  right,  but  I  can 
get  more  out  of  them." 

Slavs  are  late  comers  to  the  American 
factory  where  natives,  Irish,  Canadian, 
English,  Hebrew  and  Italian  girls  have 
each  found  a  place.  The  racial  evolution 
of  industry  is  a  drama  of  many  scenes, 
reflecting  as  it  does,  successive  phases  of 
immigration  to  the  L^nited  States.  The 
mills  of  today  with  hundreds  of  racing 
machines  and  thousands  of  foreign  oper- 
atives bear  little  resemblance  to  those  in 
the  early  days  of  New  England.  When 
Charles  Dickens  visited  Lowell,   Massa- 
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chusetls,  in  the  early  ■40"s,  he  was  aston- 
ished to  find  inteUigent  and  industrious 
village  girls  at  work  and  he  wrote  en- 
thusiastically of  the  pleasant  conditions 
of  labor  and  social  life  which  all  enjoyed. 
Indeed,  he  thought  it  marvelous  that  fac- 
tory girls  could  play  the  piano  and  use  a 
circulating  library.  But  the  supply  of 
farmers'  daughters  was  not  equal  to  the 
demands  of  a  rapidly  growing  business 


It  is  not  alone  in  manufacture  that 
foreign  labor  has  been  found  desirable. 
All  our  great  enterprises  show  the  same 
evolution  of  races.  Iron  and  steel,  min- 
ing and  railroad  construction,  unskilled 
labor  of  every  sort  now  depends  upon  the 
coming  of  the  immigrant.  Pietro,  grind- 
ing" out  a  meager  existence  in  Sicily, 
hears  through  his  cousin  that  there  is  a 
great  canal  in  process  of  construction  in 


ON  SHORE  IN  THE  NEW  WORLD 
What  will  these  alien  youngsters  find  in  their  adopted  country? 


and  soon  other  nationalities  responded  to 
the  call  for  more  workers.  As  new  ma- 
chines supplemented  brains  and  only 
hands  were  necessary,  wages  and  con- 
ditions of  employment  became  less  at- 
tractive to  skilled  workers.  Native  girls 
did  not  like  to  associate  with  the  Irish, 
who  for  their  part  resented  the  invasion 
of  the  Canadians.  French  Canadians  in 
turn  objected  to  Hebrews,  Italians  and 
Slavs.  Thus  each  new  type,  in  a  meas- 
ure replaced  the  old.  and  the  racial  domi- 
nation of  industry  is  the  story  of  Ameri- 
can immigration  as  well. 


New  York  state,  when  Enrico  sends  a 
prepaid  passage  with  the  message  that 
the  boss  will  take  him  on  at  $1.40  a  day, 
Pietro  cannot  resist  the  call  although  he 
dearly  loves  the  vineyards  of  his  own 
sunny  Italy.  Meluka,  chopping  wood  in 
Croatia,  learns  that  there  is  a  place  for 
him  in  the  mines  of  Pennsylvania  and 
sells  his  possessions  to  emigrate.  From 
Austro-Hungary,  Bulgaria,  Greece,  Italy, 
Montenegro,  Poland,  Portugal,  Rou- 
mania,  Russia,  Servia,  Spain,  Syria  and 
Turkey  an  army  of  soldiers  of  fortune 
seek  in  the  new  world  wdiat  the  old  has 


FOREIGN  YOUNGSTERS  HELPING  TO  PRESERVE  AMERICAN  BEANS. 
Thi-y  art-  chuatod  out  ol  their  scliooliiiH  tliat  tlu'ir  labor  may  be  bousht  cheaply. 


denied  them.  Last  year  a  million  and  a 
quarter  came  in  quest  of  opportunity, 
ready  to  add  their  share  to  the  industrial 
life  of  the  United  States. 

There  was  a  time,  from  1819  to  1883 
when  the  majority  of  new  comers  were 
from  the  north  of  Europe.  The  famine 
of  1845  sent  a  million  Irish  settlers  to 
America :  the  political  upheaval  of  1848 
caused  thousands  of  Germans  to  seek  a 
new  home.  Those  were  heroic  days  when 
Garibaldi  and  Carl  Schurz  and  Kossuth 
sought  refuge  in  the  United  States.  This 
older  type  of  immigration,  by  tempera- 
ment and  tradition  akin  to  the  native 
stock,  came  when  the  country  was  in  the 
making.  Skilled  workers,  most  of  them 
expected  to  become  permanent  residents. 
They  identified  themselves  with  our 
social,  business  and  civic  life :  they  be- 
came American  citizens  and  within  half  a 
century  are  as  favorably  regarded  as  if 
they  belonged  to  the  first  families  of  im- 
migrants. For  in  the  last  analysis,  all 
Americans  are  descendants  of  immi- 
grants although  early  arrival  was  nine 
points  in  favor  of  the  first  comers. 

The  new  immigrant  has  not  timed  his 
arrival  so  well  and  has  not  the  same  ad- 


vantages of  birth  and  education  as  his 
predecessor.  As  a  class  he  represents  un- 
skilled labor  and  35'/f  of  his  fellows  are 
illiterate  as  compared  with  those  who 
came  m  former  years.  His  gifts  are 
youth  (the  majority  of  those  who  come 
are  between  14  and  45  years  of  age), 
health  and  ambition. 

Investigators  say  that  the  bulk  of  im- 
migration is  at  present  induced  by  agents 
and  promoters.  Wonderful  tales  of  op- 
portunities for  work  and  favorable  living 
conditions  are  spread  broadcast.  Often 
the  peasant  who  owns  a  bit  of  land  be- 
comes a  prey  to  the  unscrupulous  money 
lender  who  charges  exorbitant  interest 
and  takes  away  property  as  well.  A  few 
years  ago,  the  Tsokas  brothers,  sons  of  a 
Turkish  usurer,  persuaded  hundreds  of 
Bulgarians  and  Macedonians  to  emigrate, 
assuring  them  of  immediate  employment 
at  high  wages.  It  happened  that  they 
came  in  a  time  of  great  business  depres- 
sion when  hundreds  were  out  of  work 
and  there  was  no  demand  for  unskilled 
labor.  The  Tsokas  had  coached  them 
carefully  for  their  answers  at  Ellis  Island 
but  when  they  joined  the  army  of  the  un- 
employed   their    instigators    were    very 
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soon  discovered  and  paid  the  penalty  for 
their  evil  ways. 

Steamship  companies  are  conspicuous 
violators  of  the  law  which  forbids  arti- 
ficial stimulation  of  immigration.  Their 
propaganda  flourishes  everywhere  and 
agents  are  unceasing  in  their  efforts  to 
persuade  Europeans  to  buy  passages  for 
America.  A  certain  professor,  im- 
pressed by  the  immigration  situation  ad- 
vocated temporary  closing  of  the  ports. 

"Of  course."  replied  the  Government 
Official  to  whom  his  remarks  were  ad- 
dressed, "you  are  probably  right  that  the 
American  standard  of  living  is  threatened 
bv  the  influx  of  cheap  labor  but  we  must 
not  forget  the  interests  of  the  steamship 
companies.  They  have  developed  a  big 
business  and  invested  millions  in  new 
boats.  To  meddle  with  immigration  just 
now  might  ruin  them  and  cause  a  loss  of 
thousands  of  dollars." 

A  great  incentive  to  immigration  is  the 
correspondence  which  flourishes  between 
the  old  and  new  world.  Few  aliens  can 
read  or  write  but  foreign  notaries  and 
bankers  are  always  available  in  the  dis- 
tricts where  they  live.  W^hat  the  post- 
office  and  corner  grocery  is  to  an  Amer- 
ican farmer,  the  banker  is  to  the  for- 
eigner who  is  barred  by  language  and  his 
own  prejudice  from  using  American  fa- 
cilities. The  banker  writes  letters,  re- 
ceives mail,  gives  advice  and  finds  em- 
ployment for  the  immigrant.  Through 
his  offices  money  and  prepaid  tickets  are 
sent  to  relatives  and  friends.  In  1907  it 
was  estimated  that  $275,000,000  were 
sent  abroad  and  more  than  half  of  this 
went  through  bankers,  many  of  whom 
made  large  commissions  and  in  some  in- 
stances resorted  to  questionable  financial 
practices. 

Out-going  letters  give  assurance  that 
employment  awaits  the  future  arrival. 
The  law  prohibits  contracts  to  labor,  but 
employers  and  foremen  make  indirect 
promises  that  friends  and  relatives  of  im- 
migrants will  receive  work.  To  say  that 
more  men  are  needed  in  the  coal  fields 
or  the  boss  can  use  400  laborers  on  the 
canal  is  not  a  violation  of  the  law  and 
who  shall  say  that  Thomasio  may  not 
send  for  his  brother  to  join  the  400?  The 
pioneers  are  eager  to  share  advantages  of 
work  and  wage  with  those  who  wait 
across  the  sea  and  the  word  goes  forth — 


America  has  opportunity  for  all  who  will 
come.    There  is  a  chance  for  all. 

David,  in  Zangwill's  play.  The  Melt- 
ing Pot,  looks  from  the  settlement  roof- 
garden  upon  the  city  below  and  cries : 

"There  she  lies,  the  great  Melting  Pot 
— listen !  Can't  you  hear  the  roaring  and 
the  bubbling?  There  gapes  her  mouth — 
the  harbor  where  a  thousand  mammoth 
feeders  come  from  the  ends  of  the  world 
to  pour  in  their  human  freight.  Ah.  what 
a  stirring  and  a  seething!  Celt  and  Latin. 
Slav  and  Teuton,  Greek  and  Syrian, 
black  and  yellow,  Jew  and  Gentile,  East 
and  A\'est,  North  and  South,  the  palm 
and  the  pine,  the  pole  and  the  equator,  the 
crescent  and  the  cross — how  the  great 
Alchemist  melts  and  fuses  them  with  his 
purging  flame.  Here  shall  they  all  unite 
to  build  the  Republic  of  Alan  and  the 
Kingdom  of  God.  Ah !  Vera,  what  is  the 
glory  of  Rome  and  Jerusalem  where  all 
nations  and  races  come  to  worship  and 
look  back,  compared  with  the  glory  of 
America  where  all  races  and  nations 
come  to  labor  and  look  forward." 

To  thousands,  particularly  of  the  race 
of  David.  America  has  been  wide-armed 
and  hospitable.  Persecuted  Jews  find 
here  freedom  from  Russian  atrocities  and 
the  beginning  of  a  new  life.  Those  who 
seek  political  liberty  from  lands  still 
dominated  by  a  tyrannical  aristocracy, 
realize  their  ideal  in  American  citizen- 
ship. Italians  and  Austro-Hungarians 
oppressed  by  landlords  and  bound  by 
taxes  are  able  as  American  farmers  to 
own  house  and  garden,  in  the  rural 
colonies.  These  are  the  permanent  set- 
tlers who  found  opportunity  in  their 
quest,  and  who  intend  to  remain.  They 
are  in  the  minority,  however,  and  are  but 
a  small  wing  of  the  great  army  of  trav- 
elers. 

"There  ain't  nobody,"  says  the  Philoso- 
pher of  the  Park  Bench,  "as  is  in  business 
for  his  health."  A  long  line  of  those  who 
profit  by  the  coming  of  the  immigrant 
exact  from  him  a  heavy  toll,  from  the 
promoter  who  starts  him,  the  steam- 
ship companies  who  sell  him  poor  ac- 
commodations at  good  profit  to  the  busi- 
ness man  who  employs  him  at  less  than  a 
living  wage,  urging  high  tarifl:'  to  protect 
the  American  worker  and  cheap  labor  to 
compete  with  him.  It  is  the  representa- 
tives  of   the   great    interests   who   point 
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with  pride  to  the  remarkable  expansion 
of  inchistry  and  rapid  exploitation  of 
natural  resources,  due  to  immifjrant 
labor. 

Of  the  immigrant  himself  there  is  not 
so  much  said.  Tie  is  a  necessary  cof^  in 
the  wlieel  of  industry.  Somebody  must 
form  the  I)ase  of  the  great  pyramid  of 
-Vmeriean  achievement  and  the  foreis^ner 
fits  into  that  place.    There  is  always  room 


this.     I  lis  recreation  is  a  mrivinLT  ])icture 
show  or  the  corner  saloon. 

Young-  Demetrius,  with  his  back- 
g-round  of  Greek  life  and  his  pride  in 
Athens,  once  the  apex  of  civilization, 
blacks  American  boots,  under  the  watch- 
ful eye  of  his  ]:)adrone.  He  is  forbidden 
to  talk  with  Americans  and  seldom  leaves 
the  blacking-  j)arlor  except  to  go  to  the 
crowded  room  where  he  sleeps  with  the 


SLEEPING  QUARTERS  FOR  ITALI.AN  WORKERS  IN  A  NEW  YORK  CONSTRUCTION  CAMP. 
In  a  room  twenty-tivc  by  fifty  feet,  sixty-fiye  men  are  "accommodated." 


at  the  bottom.  In  mines  and  factories, 
subway  and  building-  operations,  railroads 
and  waterways,  thousands  of  workers  are 
needed,  and  the  newcomer  quickly  loses 
his  identity  once  he  becomes  part  of  the 
system. 

Pleasure-loving-  Giovanni  leaves  his 
sunny  hillside  and  crowds  into  a  Chicago 
tenement.  At  home  he  was  leader  of  the 
Tarantella  and  best  story  teller  in  town. 
Here  lie  is  only  a  Dago,  a  pick  and  shovel 
man  in  Paddy  Denine's  gang.  Music, 
dancing,  fetes  and  games  are  no  more. 
The  new   world  offers   him   nothing  of 


other  apprentices.  He  works  a  long  day, 
sometimes  from  five  in  the  morning  until 
ten  at  night,  on  a  scant  diet  of  bread, 
cheese  and  olives.  America  means  cease- 
less labor  to  him  until  his  days  of  service 
are  accomplished. 

In  the  mines,  Slav  and  Hungarian 
workers  lose  even  their  names  and  are 
known  by  number.  When  an  accident 
occurs,  and  their  marks  are  lost,  it  is 
impossible  to  identify  them. 

To  some  the  reward  of  toil  is  a  suc- 
cessful return.  There  are  the  many 
"birds  of  passage"  who  flit  over,  pick  up 
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a  fortune  and  fly  back  to  nest  happily 
ever  after.  Such  were  John  and  Mary 
Kopaz  who  came  from  the  mountains  of 
Tartra.  John  read  in  an  Austrian  news- 
jiaper  that  men  were  wanted  in  the  an- 
thracite coal  fields  of  Pennsylvania ;  he 
sold  his  possessions,  sent  Mary  and  the 
children  to  live  with  his  old  parents,  and 
sailed,  determined  to  return  as  rich  as 
the  landlord  himself.  Laboriously  and 
persistently  he  studied  English,  with 
greater  effort,  indeed,  than  that  required 
by  his  work  in  the  mines.  After  a  while 
he  was  promoted  to  the  rank  of  foreman 
and  sent  for  his  family. 

When  Mary  came  she  brought  with  her 
twenty-five  men  to  join  John's  gang. 
They  came  without  families,  expecting 
to  live  cheaply  and  save  enough  to  send 
for  them.  John,  still  ambitious  to  earn 
more  money,  became  a  "boarding-boss" 
and  took  them  as  lodgers  in  the  little 
house  he  rented  from  the  company.  The 
men  paid  him  from  $2  to  $3  rent,  a 
month,  and  they  slept,  eight  and  ten  in  a 
room.  All  shared  the  expenses  of  meals, 
and  Mary  washed  for  them  all,  cooked 
for  them,  took  care  of  her  own  family 
and  did  whatever  cleaning  was  done.  She 
worked  harder  than  did  John  or  any  of 
the  boarders,  but  what  are  women  for? 
Slavic  proverbs   say,   "The   man   is   the 


head,  the  woman  is  grass"  and  "one  man 
is  worth  more  than  ten  women.'' 

By  frugality  and  work,  by  a  life  of 
drudgery  enlivened  only  by  an  occasional 
wedding  or  christening  in  the  town,  in 
fifteen  years,  the  Kopaz  family  accumu- 
lated $2,000  and  made  preparations  to 
return  home.  Their  sons  wished  to  stay 
in  x-\merica,  for  they  liked  to  "hustle" 
and  "get  money  quick."  One  of  them 
became  a  saloon  keeper  and  the  other 
fell  heir  to  his  father's  place  in  the  coal 
fields.  When  they  sailed,  John  carried 
with  him  a  gold  watch  and  chain  and 
Mary  had  a  silk  dress,  made  American 
way.  In  their  own  town  they  became 
important  people,  and  John  speaks  often 
of  the  greatness  of  the  country  that  en- 
abled him  to  become  the  richest  man  in 
the  village. 

Not  everyone,  however,  returns  so  hap- 
pily. Thousands  are  unsuccessful  in  their 
quest.  Unusual  conditions  of  life  and 
work  cause  tuberculosis  and  other  dis- 
eases;  many  are  injured  in  the  mills 
which  sometimes  grind  exceeding  small. 
Some  do  not  find  steady  employment, 
either  through  our  lack  of  distributive 
agencies  or  business  depression. 

"Americana,"  says  Guiseppe,  "she  say 
'alia  mens  alika !'  She  say  like  this  but 
she  no  do  lika  this."     Poor  Pappino,  as 
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his  friends  called  him.  he  had  contrihuted 
an  arm  and  a  \ei^  to  the  building-  of  the 
great  dam,  and  was  returning-  home. 
"America  no  lika  Italiana  mens.  She 
breaka  them  up.  Si !  Si !  the  man  he 
work  with  the  shovel.  He  get  one  dollar 
forty  cents  but  what  is  one  dollar  forty 
cents  ?  What  is  she  when  the  leg"  go  bad 
and  the  arm  go  away?" 

In   some  ])arts  of  the  oM   wurld  they 
say.   "America     is    a    terrible   place    for 


ready  to  take  his  ])]ace  and  they  say  to 
him  'come  on.'  " 

And  they  do  come  on — they  come  by 
the  million,  ready  to  work  and  risk  and 
endure  for  the  reward  that  seems  so 
great.  Sometimes  the  immigrant  does 
not  get  far  from  the  port  where  he  ar- 
rives. He  has  compatriots  in  little  Italy 
or  little  Hungary  or  maybe  his  friends 
are  settled  in  the  (jhetto.  \u)r  lack  of 
knowledge  or  resources,  frequently  new- 
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work."  Miss  Balch.  while  studying 
Slavic  immigration  at  its  source,  reported 
that  she  found  many  men  used  up  and 
injured,  having  thus  returned  from  work 
in  the  dangerous  trades.  She  writes 
tersely  of  a  conversation  that  she  had 
with  an  upholsterer  who  had  worked  in 
Brooklyn. 

"Life  and  work  at  home  he  found 
gemiitUch — There  was  eating  and  drink- 
ing in  the  middle  of  the  forenoon  and 
again  in  the  afternoon  and  not  such  a 
sense  of  hurry.  In  America  men  are 
driven  on  with  cursing — which  he  quoted. 
The  millionaires  exploit  the  workers.  A 
man  is  used  up  after  a  few  years,  but 
there  is  always  a  young  and  strong  one 


comers  drift  into  the  sweated  trades, 
usually  some  form  of  garment  making  or 
finishing.  It  is  not  uncommon  for  men, 
women  ,and  children  to  spend  long  hours 
in  crowded  rooms  wdiere  they  eat,  sleep 
and  live,  veritable  slaves  of  work.  Or 
perhaps,  if  the  head  of  the  family  does 
find  a  job  in  a  factory  or  shop,  he  earns 
so  little  that  all  the  family  must  help  eke 
out  the  scanty  living.  Although  laws 
protect  the  child  from  labor  in  the  fac- 
tories, home  work  offers  opportunity 
for  even  the  youngest  members  of  the 
family.  Miss  Watson's  "Sorrowful 
Rhymes  of  the  Working  Children"  de- 
scribe little  Italians  in  the  tenements  of 
Xew  York : 
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"Francie    Francesca    ne'er    laughed    and 

ne'er  played. 
Francie    Francesca    the    willow    plumes 

made, 
And   all   the   King's   horses   and   all   the 

King's  men. 
Cannot   make   Francie's   poor   eyes   well 

again." 
and, 
"This  little  child  made  Irish  lace. 

This  little  child  made  flowers, 
This  little  child  made  willow  plumes. 

This  one  held  baby  for  hours. 
And  all  of  them  worked  in  a  close  warm 
room 

Through     the    good     bright     summer 
hoiirs." 

A  distinguishing  characteristic  of  the 
foreign  colony  is  that  the  enlightened 
and  prosperous  have  moved  away.  Im- 
migrant quarters  as  a  rule,  are  strong 
with  the  odor  of  municipal  neglect. 

Dominicho,  one  of  a  construction  gang 
in  Cleveland,  was  injured  and  despite  his 
fear  of  the  hospital,  was  finally  persuaded 
to  go.  When  they  dressed  his  w^ounds 
and  bathed  him,  he  admitted  that  he  had 
been  in  America  five  years  and  never 
before  had  a  bath.  He  was  a  Sicilian. 
and  when  he  lived  by  the  sea  in  Italy,  he 
used  to  run  in  the  water  for  a  sw:im. 
sometimes  once,  sometimes  three  or  four 
times  a  day.  But  in  Cleveland,  he  was  a 
"boarderine"  and  shared  a  room  with 
twenty  others.  Here  they  slept  in  bunks 
and  each  cooked  his  own  meals,  ^^'hen 
it  rained  and  they  could  not  work,  and 
after  the  saloon  was  closed,  they  gam- 
bled there.  How  could  a  "boarderine" 
take  a  bath  with  twenty  men  in  the  room 
and  the  pump  in  the  yard? 

The  new  type  of  immigrant  is  tractable 
as  a  worker,  accepting  long  hours,  lui- 
comfortable   conditions   and   low   wages. 

"Tell  me,"  a  visitor  to  the  construction 
camp  asked  Dennis  who  had  worked 
himself  up  to  a  position  of  responsibility, 
"wliich  nationality  would  you  prefer  to 
have  working  for  you?" 

"For  me,"  Dennis  replied,  "I'll  tell  you 
what  I  don't  like  first.  The  Irish  I  won't 
boss — they're  a  shiftless  lot.  The  Ger- 
man has  a  head  like  a  pig — you  can't 
teach  him  nothing.  Americans  is  fierce ! 
The  American  gets  mad  when  he's  laid 
ofif,  he  don't  like  the  company  camp,  he 
won't  eat  the  company  food,  he  makes  a 


fuss  all  the  time.  For  real  comfort,  give 
me  a  Hunkie  or  a  Dago.  They're  no 
trouble  at  all — as  easy  as  horses." 

Dennis  is  right  when  he  finds  a  chi]) 
on  the  shoulder  of  the  American  worker. 
It  is  there.  He  resents  the  invasion  of 
the  foreigner  who  competes  with  him  at 
frightful  odds,  for  the  native  needs  the 
wage  of  a  family  man  and  the  alien  ac- 
cepts one  adapted  to  a  single  man,  either 
living  without  ties  in  this  country  or 
depending  upon  the  assistance  of  wife 
and  children.  Labor  unionists  have 
struggled  long  for  a  living  wage  and  fair 
conditions  of  work.  No  wonder  they 
dislike  the  unorganized  newcomers. 

"The  eft'ect  of  the  new  immigration  is 
clearly  shown  in  the  western  Pennsyl- 
vania fields  where  the  average  wage  of  a 
bituminous  worker  is  42  cents  a  day 
below  the  average  in  the  middle  west  and 
southwest,  with  hours  of  labor  longer 
and  general  conditions  poorer." 

Another  efifect  of  the  surplus  labor 
supply  is  the  curtailment  of  the  number 
of  days  of  work.  Mr.  W.  J.  Lauck.  an 
expert  investigator,  says  that  the  earn- 
ings of  the  immigrant  industrial  work- 
ers, as  well  as  those  of  native  birth,  are 
too  small  to  maintain  an  independent 
family  life.  The  average  yearly  earning 
of  aliens  over  eighteen  years  of  age,  is 
only  $455,  and  in  the  case  of  many  south- 
ern and  eastern  Europeans,  less.  It  is 
necessary  to  supplement  these  meager 
earnings  by  the  work  of  women  and  chil- 
dren, and  by  taking  boarders,  or  by  living 
in  co-operating  groups.  The  average 
income  of  a  foreign  family  is  $704,  and 
less  than  two-fifths  of  immigrant  house- 
holds are  supported  by  the  husband. 

Lack  of  knowledge  and  foresight  on  the 
part  of  the  immigrant  affects  the  whole 
brotherhood  of  workers.  In  Pittsburg, 
where  lie  works  a  twelve  hour  shift,  seven 
days  a  week,  Mr.  John  Fitch  says  he 
achieves  "old  age  at  forty."  In  mining 
towns  his  children  have  few  opportuni- 
ties for  education  and  many  for  work. 
In  dingy  company  houses  and  congested 
tenements  he  is  isolated  from  influences 
which  might  reveal  to  him  the  solidarity 
of  labor  and  the  reality  of  democracy. 
America — bounded  on  the  north,  east, 
south  and  west  by  his  job!  The  immi- 
grant comes  in  quest  of  opportunity  and 
he  finds  work ! 
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by  C.F.  Carter 


AMERICA  X  S  who  palruiiizc 
/\  Europe's  unrivalled  facilities 
/  %  for  separatinjr  them  from  their 
/  \  surplus  tiiid  lady  bartenders 
^  JL  to  minister  to  their  thirst, 
lady  bootblacks  to  remove  the  stains  of 
travel  from  their  footgear.  Lady  street 
cleaners  sweep  the  gutters,  lady  signal- 
men pass  the  trains  along  the  railroads, 
lady  milkmen  care  for  the  cows  and 
peddle  their  product.  Lady 
farmers  do  the  plowing 
with  implements  known 
on  this  side  of  the  water 
as  a  "nigger  hoe"  and 
reap  the  grain  and  mow 
the  grass  with  a  sickle 
such  as  was  used  when 
Pharaoh  was  a  boy,  and 
iiaul  the  hay  to  the  barn 
on  a  hand  cart  or  carry  it 
on  their  backs.  lu  short, 
the  ladies  seem  to  do 
pretty  much  all  the  hard 
work  in  Europe.  In  this 
respect  that  tourist  haunt- 
ed land  seems  to  have 
reached  the  stage  of  de- 
velopment which  Colum- 
bus found  in  America. 

This  advanced  condition, 
however,  is  more  aj^parent 
than  real.  While  the  a1)<»- 
riginal  ladies  of  America 
did  all  the  hard  work  will- 
ingly, or  at  least  uncom- 
plainingly, those  of  Europe 
approach  their  tasks  with 
such  extreme  reluctance 
that  it  takes  an  armv  of 
4,264,000  men  to  keep 
them  at  it.  Even  this  tre- 
mendous   force    does    not 
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Mascot"  of  an  .Xmerican 
Rifle  Team. 
riiis  youngster  is  getting  a  false  im- 
pression of  ttie  "glory  of  war." 


sutlicc,  lor  in  addition  a  licet  of  near  two 
thousand  war  vessels,  counting  every- 
thing from  a  battleship  to  a  .submarine, 
manned  by  a  force  of  267,913  men, 
patrols  the  c<jasts  to  keep  the  ladies  from 
jumping  their  jobs  and  slipping  surrej)- 
titiously  away  by  sea. 

True,  this  explanation  of  conditions  in 
Europe  is  not  to  be  found  in  any  offxial 
blue  book ;  but  since  no  other  honest 
reason  for  the  existence  of 
such  tremendous  armies  in 
time  of  peace  has  ever 
been  advanced  the  only 
conceivable  hypothesis  re- 
maining is  that  they  must 
be  maintained  to  keep  the 
women  at  work.  Or,  pos- 
sibly, since  military  serv- 
ice in  every  country  in 
Europe  except  Great  Brit- 
ain is  compulsory  and 
universal,  the  women  keep 
things  going  because  there 
is  no  one  else  around  to 
do  it.  Anyway,  there  are 
the  armies,  and  there  are 
the  women  doing  the  la- 
borious tasks  that  men  do 
on  this  side  of  the  Atlantic 
when  they  are  not  down 
at  the  corner  saloon  sav- 
ing the  country.  From 
these  incontrovertible 
premises  you  may  draw 
such  conclusions  as  you 
choose. 

At  all  events,  let  me 
adjure  you,  in  heaven's 
name,  to  give  the  matter 
your  most  particular  con- 
sideration. Not  to  relieve 
those     women      over      in 
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Europe  of  any  part  of  their  drudgery, 
for  we  have  grown  so  accustomed  to 
letting  the  sex  stand  in  the  street  cars 
that  we  can  behold  such  things  with 
equanimity ;  but  because  your  pocket- 
book  is  being  depleted  by  a  fair  imitation 
of  the  European  military  mania,  and  the 
drain  is  growing  heavier  with  each 
passing  year,  just  as  a  snowball  rolling 
down  hill  increases  with  every  foot  of 
its  progress. 

For  the  eight  years  preceding  the  war 
with  Spain  our  average  annual  expendi- 
ture for  the  army  was  less  than  $24,- 
000,000;  for  the  eight  years  following 
that  war  the  annual  average  leaped  to 
more  than  $83,000,000;  and  now  for  the 
current  year  the  army  appropriation  is 
$95,440,567.  The  navy  has  done  even 
better.      For   the   eight   years   preceding 

146 


the  Spanish  war  the  average  annual 
expenditure  was  a  little  more  than  %27 ,- 
500,000;  for  the  next  eight  years  it 
averaged  $102,400,000.  and  this  vear  the 
navy  gets  $131,350,854.  Adding  the 
navy  and  army  appropriations  gives  the 
sum  of  $226,791,421,  which  is  rather  a 
neat  price  to  pay  for  imitating  the  antics 
of  those  ghost  dancers  on  the  farther 
side  of  the  Atlantic.  But  that  isn't  all 
by  any  means.  To  this  sum  must  be 
added  the  current  appropriation  for  the 
military  academy,  $1,856,249;  the  appro- 
priation for  forts  and  fortifications. 
$5,617,200;  and  the  pension  appropria- 
tion of  $155,758,000.  making  a  grand 
total  of  $390,022,870  as  the  cost  of 
militarism  for  one  year,  or  at  the  rate 
of  $1,068,555  a  day  for  every  day  in  the 
vear. 


THE   NAVY   THIS  YEAR  COST  OVER  $131,(X)0.000. 


This  enormous  sum  is  paid  out  of  the 
I'nited  States  Treasury,  a  beneficent 
institution  which  seems  too  remote  and 
intang'ible  to  concern  the  average  man. 
But  when  you  bear  in  mind,  as  you 
should,  that  even  the  United  States 
Treasury  cannot  pay  out  what  it  does 
not  take  in  and  that  its  insatiable  maw 
is  fed,  but  never  filled,  from  your  pocket 
and  mine  and  from  every  one's  else,  the 
matter  assumes  quite  a  dififerent  aspect. 
The  reality  of  your  contribution  is  in  no 
wise  alYected  by  your  inability  to  perceive 
when  you  pay  it.  Every  mouthful  ynn 
eat,  every  thread  you  wear,  every  need 
of  your  life,  bears  its  tax  which  goes  to 
make  up  the  vast  aggregate  of  Govern- 
ment expenditure. 

Three  hundred  and  ninety  million 
dollars  is  $4.24  per  capita  for  the  inhab- 
itants of  the  United  States  exclusive  of 
our  "possessions."  But  this  counts  in 
the  women  and  children,  the  idle  and  the 
incapacitated.     Getting  down  to  an  aver- 


age for  heads  of  families  would  multijily 
this  per  capita  tax  by  five,  at  least,  or 
$21.20  as  the  sum  that  each  head  of  a 
family,  speaking  in  averages,  must  con- 
tribute out  of  his  earnings,  whether  he 
wants  to  or.  not,  toward  the  support  of 
the  army  and  navy  and  the  frills  that  go 
with  them  this  year.  Next  year  the 
forced  contribution  will  be  larger ;  for 
the  year  after  that  still  larger ;  for  the 
succeeding  year  larger  yet.  for  once  the 
military  craze  gets  started  there  is  no 
limit  to  its  extravagances. 

-Many  men  consider  themselves  lucky 
when  they  are  able  to  squander  $21  on 
one  suit  of  clothes.  Uots  of  them  do  not 
get  that  much  for  a  week's  work.  Few 
can  lose  that  much,  even  in  a  poker  game, 
without  wincing,  inwardly  if  not  out- 
wardly. Twenty-one  dollars  would  pro- 
vide porterhouse  steak  for  two  persons 
for  forty-two  meals,  or  it  would  pay  the 
hired  girl's  wages  for  a  month,  or  it 
might   ])ay   the   premium   on   $1,000  life 
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PAGEANT  OF  TROOPS   AT  THE   CORONATION    OF   KING   GEORGE  V. 
The  resources  of  an  empire  were  required  to  make  this  military  display. 


insurance  for  a  year.  Twenty-one  dol- 
lars, in  short,  is  a  most  useful  sum  of 
monev.  When  it  is  multiplied  by  18,- 
400,000,  the  number  of  families  here 
assumed    its  potentialities  for  good  may 


be  considered  almost  incomprehensible. 
Just  why  we  should  have  any  army  or 
navy  is  not  very  clear ;  but  assuming-  for 
the  sake  of  argument  that  they  are  re- 
quired   to    lend    us    an    air    of    National 
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dignity,  just  as  a  velvet 
robe  with  a  train  several 
yards  long  is  considered 
necessary  to  give  a  king 
proper  eclat  at  a  coronation, 
we  surely  do  not  need  any 
larger  forces  than  we  had 
before  the  Spanish  war. 
Taking  the  ex])enditures  in 
1897,  then,  as  zero,  the  an- 
nual increase  now  amounts 
to  $175,300,000  on  the  army 
and  navy  apj^ropriations 
aU)ne.  The  estimated  cost 
of  the  Panama  Canal  is 
$375,000,000.  r>y  reducing 
the  army  and  navy  to^ their 
footing  prior  to  the  Span- 
ish war  and  devoting  the 
money  thus  saved  to  paying 
for  the  canal  the  bill  would 
be  recei])ted  in  full  in  two 
years  and  two  months  in- 
stead of  leaving  it  for  us  to 
pay  interest  on  for  years  to 
come  and  finally  shoving 
the  principal  off  on  pos- 
terity. In  other  words  we 
would  own  the  canal  free 
of  all  incumbrances  about 
two  years  before  it  were 
finished.  If  we  wanted  to  do 
without  an  army  or  a  navy 
altogether,  as  we  could  if 
we  had  sense  enough,  and 
if  we  had  sufficient  intelli- 
gence to  put  an  end  to  the 
colossal  pension  graft,  we 
could  pay  the  entire  cost  of 
the  canal  with  the  money 
saved  in  a  single  year  and 
have  fifteen  million  dollars 
left;  which  would  give  each 
of  the  496,000  public  school 
teachers  an  average  of 
thirty  dollars  each.  No 
doubt  they  could  make  use 
of  the  money,  for  no  one 
ever  accused  a  public  school  teacher  of 
being  over-paid. 

Speaking  of  schools,  it  is  interesting 
to  find  that  this  Nation,  in  a  time 
of  profound  peace,  and  protected 
from  surprise  by  any  possible  foe  by  the 
width  of  an  ocean,  is  spending  ten 
million  dollars  a  year  more  on  prepara- 
tions for  war  than  it  spends  for  public 


KHOKSKS    Rl<l.\C;iNG    AMMUNITION    TO    THK    pRONT. 

liiriiii;  rrcont  maneuvers  on  the  east  coast  of  Knj,'land. 


Thk  Lkss  Romantic  Sidk  ok  \\  ak. 

F.nK'Iisli   piililic  school  l.)ovs  washing  dishes  in  rain,)  al  A  Idershot. 


schools.  The  total  amount  spent  for 
public  schools  last  year  was  $380,000,000 ; 
our  pre])arations  for  war  in  time  of  peace 
cost  $390,000,000  a  year.  The  average 
public  school  term  last  year  was  154 
days,  while  the  average  attendance  was 
but  71.2  per  cent,  of  the  enrollment.  If 
we  saw  fit  to  divert  a  few  of  the  millions 
worse  than  wasted  on  needless  military 
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preparations  the  rising  generation  might 
be  much  better  equipped  to  take  care  of 
itself.  That  there  is  room  for  improve- 
ment in  this  respect  may  be  gathered 
from  the  fact  that  one-ninth  of  the  popu- 
lation in  New  York  City  has  to  be 
assisted  by  charity  in  some  form. 

Three  hundred  and  ninety  million  dol- 
lars a  year  for  military  purposes,  includ- 
ing pensions,  by  a  Nation  not  even 
remotely  threatened  by  any  conceivable 
foe !  Why,  if  we  were  to  sell  all  the  hogs 
in  the  country  at  their  farm  value  for 
money  to  foot  the  b-ill  we  would  still  lack 
fifty-two  million  dollars  of  having 
enough.  This  shortage  could  almost  be 
made  up  by  turning  over  to  the  tax  col- 


lector the  rye  crop,  value  $23,000,000, 
and  the  output  of  the  silver  mines,  value 
$28,181,572.  Next  year  we  might  man- 
age to  meet  the  annual  payment  on  mili- 
tary account,  plus  the  inevitable  increase, 
by  selling  all  our  sheep  at  their  farm 
value  of  $211,000,000  and  the  chickens, 
worth  $137,000,000,  and  the  product  of 
the  fisheries,  worth  $57,000,000.  After 
that  goodness  only  knows  what  we 
could  do. 

The  appropriations  for  running  the 
Government  for  the  current  fiscal  year 
total  $1,027,900,623,  of  which  $390,022.- 
870  is  for  military  purposes,  including 
the  pension  graft,  or  38  per  cent,  of  the 
total.     But  of  the  remainder  $243,907,- 


'IHt;  FRENCH  DREADNOUGHT.   DANTON. 


J50 
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020  is  appropriated  for  the  postoffice 
department  wliich  last  year  came  within 
$5,848,000  of  paying-  its  way.  The  army 
and  navy  never  earn  so  mucii  as  a  copper 
cent.  Deducting  the  postoffice  depart- 
ment's  earnings   from   the   total   appro- 


To  be  sure,  four  dollars  out  of  every 
ten  is  paid  out  in  pensions.  As  the  term 
is  understood  in  the  United  States,  Pen- 
sion is  a  synonym  for  sordid  graft  of  the 
most  shameless  sort.  The  i-evolution 
ended  one  liundred  and  twenty-two  years 


SHIPS  OF  ENGLISH   FLEET   FIRING   THEIR  GUNS. 


priations  leaves  $803.772,000of  which  the 
sum  given  over  to  military  foolishness 
constitutes  48  per  cent.  Nearly  half  of 
our  net  expenditures  devoted  to  military 
purposes ! 
\\'hy? 


ago,  and  yet  we  actually  have  a  revolu- 
tionary pensioner  on  the  rolls,  or  rather 
we  are  paying  a  pension  alleged  to  be 
on  account  of  the  revolution.  If  that 
doesn't  come  pretty  close  to  the  limit  will 
some  one  please  tell  what  constitutes  the 
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A  REGIMENT  OF  ENGLAND'S  COUNTY    MILITIA    PASSING 

This  bridge  is  over 


limit?  The  war  of  1812  ended  ninety- 
six  years  ago,  yet  we  are  still  paying- 
four  hundred  pensions  on  account  of  that 
war.  Truly,  military  graft  is  fertile  in 
resources!  In  1875,  when  probably  every 
man  honestly  entitled  to  a  pension  on 
account  of  the  civil  war  was  getting  it, 
the  pension  roll  amounted  to  only  $29,- 
270.000.  Thirty-six  years  later,  or  forty- 
six  years  after  the  war  ended  the  pension 
roll  aggregated  $155,758,000. 

Graft?  One  hundred  and  fifty  mil- 
lions of  it  is  graft,  pure  and  simple.  We 
have  already  paid  out  in  pensions  on  ac- 
count of  the  civil  war  alone  the  almost 
inconceivable  sum  of  $3,686,461,840.  If 
war  is  hell,  as  Sherman  said,  where  are 


we  to  find  an  expletive  with  which  to 
characterize  the  aftermath  of  war?  Yet 
this  is  a  legitimate  part  of  the  military 
mania  which  supine  taxpayers  allow 
political  ghost  dancers  to  foster  for  their 
own  benefit. 

Leaving  pensions  out  of  consideration 
we  are  paying  $234,264,870  a  year  for 
military  foolishness  when  we  haven't  had 
a  war  worthy  of  the  name  for  half  a 
century,  and  when  there  is  not  even  a 
remote  prospect  of  war  with  anybody, 
unless  the  senseless  demonstration  on  the 
Rio  Grande  should  provoke  war.  The 
so-called  Spanish  "war"  was  more  like 
a  platoon  of  policemen  kicking  a  cripple 
than   it  was  like  a  fair,   stand-up   fight. 


PARADE  OF  AMERICAN  JACKIES  IN   THE  STREETS  OF   MELBOURNE.   AUSTRALIA. 
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OVER   A   PONTOON   BKHXiE  OF  THKIR  OWN   CONSTRUCTION. 

a  mile  and  a  lialf  In  Icnutli. 


The  riiilippine  war  was  even  more 
liuniiliatin,2:  to  any  healtli\-  sen>c  of  Xa- 
tional  lionor. 

If  we  ehose  to  divert  this  vast  snni  of 
$234,264,870  for  a  sini,de  year  of  mihtary 
folly  to  the  more  ])raetical  purpose  of 
rebuilding;  our  merchant  marine  we 
would  have  money  enoug-h  to  pay  for  a 
fleet  of  thirty-one  steamships  like  the 
Olympic,  the  largest  and  most  magnifi- 
cent vessel  ever  built.  If  we  chose  to 
stop  the  pension  graft  for  one  year  we 
could  add  twenty  more  Oly)iipics  to  the 
merchant  fleet  and  still  have  money 
enough  left  out  of  the  appropriation  to 
provide  liberally  for  all 
who  are  honestly  entitled  to 
pensions.  A  fleet  of  fifty- 
one  Olyinpics  would  do 
very  well  for  a  starter. 
Such  a  fleet  dispersed  on  its 
legitimate  business  among 
the  ports  of  the  world 
would  make  an  impression 
infinitely  more  favorable 
than  our  fleet  of  battleships 
that  went. swaggering  about 
the  high  seas  not  long  since. 
Moreover,  the  merchant 
fleet  would  add  to  our  pros- 
perity and  happiness  in- 
stead of  being  a  burden  to 
us  and  a  menace  to  the  rest 
of  the  world  as  battleships 
are. 

Or,  if  we  preferred  to 
spend  the  money  on  lux- 
uries the  cost  of  militarism 
for  one  year  would  be  more 
than  we  could  get  rid  of. 
The  aggregate  value  of 
works  of  art.  books,  maps, 
clocks,  watches,  manufac- 
tured silks,  jewelry  and 
precious  stones  imported  in 


I'nO.  was  only  $1  L3.. ^40,636  or  less  than 
Iialf  tile  total  cost  of  the  army  and 
iia\y.  'Hiis  disproportionate  showing  in 
exi)enditures  is  really  absurd,  and  this 
absurdity  would  appeal  to  anyone  but  the 
military  maniac. 

I)Ut  while  our  attack  of  military  idiocy 
is  bad  enough  we  are  still  aljle  to  say 
with  the  preacher  who  was  praying 
for  the  inmates  of  a  sanitarium.  "Oh, 
Lord,  we  thank  Thee  that  there  are 
others  who  suffer  more  than  we  do."  A 
very  proper  and  really  optimistic  sort  of 
prayer  if  you  look  at  it  in  certain  lights. 
There  are  bigger  fools  in  the  matter  of 


Iwo  Mkn 


\\  HO  Believe  in  the  P'htknc  v  of  Armie? 

\\  II.HELM   .AND  ThEODOKE  RooSEVELT. 


-Kaiser 


/SJ 
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REGIMENTS  ARE  GARBED  IN   WHITE  BUCKSKIN   BREECHES  AND  SILVER   HELMETS. 


militarism  than  we  are.  The  miHtary 
mania  has  grown  to  such  stupendous  pro- 
portions throughout  the  world  that  the 
mind  can  scarcely  comprehend  it.     Here 


are   the   latest   available   annual  figures, 

most   of   them   being   for    1910,  for   the 

army    and    navy    expenditures  for    the 
principal  nations : 
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Army  and  Navy 
Nation  Expi'nditurcs 

for  ont;  year. 

Great  Britain    $332,244,180 

Germany    305.228,120 

Russia  ". 296,975,507 

France     221,581,980 

Austria-Hun-arv     104,859,990 

Italy ....'. 84,685,208 

Japan     53.807,006 

Netherlands    •    31,076,398 

Turkey    21,870,000 

Sweden    18.429,390 

Portutcal    17.400.000 

Belgium    17,301,600 

Spam   13,160,000 

Mexico    10,229,891 

Switzerland     7.776,000 

Denmark  6.617,700 

Greece   3,686.796 

Adding  the  last  annual  appropriation 
for  the  United  States  makes  the  grand 
total  $1,773,729,525  as  the  cost  to  the 
world  of  militarism  for  one  year.  But 
this  is  not  all.  The  countries  of  South 
and  Central  America,  China  and  even 
Haiti  all  maintain  armies  and  some  of 
them  have  navies.  Also  it  must  be  re- 
membered that  all  the  actual  outlay  is 
not  included  in  the  foregoing.  Even 
Germany  lacks  the  courage  to  tell  its 
people  the  whole  cost  of  militarism.  Sev- 
eral million  dollars  are  used  for  fortifica- 


tions whicli  do  not  appear  in  the  figures 
given.  Also,  a  war  fund  of  thirty  million 
dollars  in  gold  is  lying  idle  and  useless 
in  the  Julius  Tower  at  Spandau  so  that 
it  may  be  instantly  available  in  case  of 
war.  The  interest  on  this  sum  at  5  per 
cent  would  amount  to  $1,500,000.  But 
leaving  all  these  hidden  items  out  of  con- 
sideration the  astounding  fact  remains 
that  the  world  is  paying  out  upwards  of 
two  billion  dollars  a  year  for  the  main- 
tenance of  its  armies  and  navies  in  a 
time  of  profound  peace.  This  is  nearly 
four  times  the  value  of  the  world's  an- 
nual production  of  gold  and  silver,  which 
in  1909  amounted  to  $563,198,948. 

Furthermore,  5,184,000  able-bodied 
men  are  completely  removed  from  all  use- 
ful occupations  and  maintained  in  waste- 
ful and  dangerous  idleness  in  these 
armies  and  navies.  Why,  in  Germany 
8^^  per  cent  of  the  total  population  is 
always  in  barracks ;  in  Austria-Hungary 
9  per  cent,  and  in  France  11  per  cent.  In 
Germany  in  1907  there  were  31,497,100 
men,  women  and  children  actually  en- 
gaged in  occupations,  including  domestic 
service,  while  620,000  husky  young  men 
loafed  in  the  army.  In  France  the  num- 
ber of  able-bodied  men  idle  in  the  army 
exceeds  the  total  number  of  men,  women 
and  children  engaged  in  the  manufacture 
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A   CORPS  OF  UNITED  STATES  MARINES. 
The  marine  is  not  a  sailor,  merely  a  soldier  aboard  ship. 


THEIR  OWN    HOMES   AND  NOT  GOVERNMENT  TENTS  SHOULD   BE  THE   DWELLINGS  OF 

THE   MEN  QUARTERED   HERE. 
A  camp  of  American  soldiers  during  summer  maneuvers. 


PMOTO,  UNDEtlwOon 


AMERICAN  CAVALRY  CROSSING  A   PONTOON   BRIDGE. 
Good  entfineorinsj  skill  in  bridKebuildint,'  that  is  not  being  put  to  the  best  uses. 
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of  cotton,  woolen,  silk  and  linen  goods, 
musical  instruments,  scientific  instru- 
ments, and  clocks.  No  wonder  the 
women  have  to  do  all  the  hard  work  in 
Europe ! 

Under  these  circumstances  is  it  any 
wonder  that  in  Austria  429  persons  out 
of  every  thousand,  in  Italy  615,  in  Spain 
and  in  Servia  637.  in  Russia  735,  in  Por- 
tugal 792  and  in  Roumania  803  persons 


fourths  of  the  time  at  the  lowest  wages 
for  skilled  workmen  and  the  rest  as 
common  lahorers  for  the  same  proportion 
of  the  time  they  might  earn  upwards  of 
seven  hundred  million  dollars  a  year. 
Add  to  this  the  two  billion  dollars  worse 
than  wasted  for  their  support  under 
present  circumstances  and  the  world 
would  be  more  than  $2,700,000,000 
better   off   every   year.      This   vast    sum 


THE   MILITARY   FOLLY  OF  GEORGE  V'S  CORONATION. 
Pursuivants  "  demanding  "  admission  to  the  City  of  London  for  the  king. 


out  of  every  thousand  are  unable  to  read 
and  write?  Would  not  these  people  be 
just  as  prosperous  and  happy  if  their 
rulers  would  consent  to  spend  a  little 
less  on  militarism  and  a  little  more  on 
education  ? 

Skilled  workmen  in  Europe  think 
themselves  fortunate  to  be  able  to  earn 
as  much  as  six  or  seven  dollars  a  week, 
while  common  laborers  are  doing  well 
to  earn  three  or  four  dollars  a  week.  If 
one-fourth  of  these  unproductive  soldiers 
and  sailors  could  be  set  to  work  three- 


would  provide  nine  hundred  thousand 
families  with  homes  worth  three  thou- 
sand dollars  each.  The  whole  world 
might  be  decently  housed  instead  of  liv- 
ing in  wretched  hovels,  as  so  many  now 
do,  if  the  money  wasted  on  militarism 
was  applied  to  the  purchase  of  homes. 
What  an  incalculable  amount  of  human 
happiness  might  be  purchased  with  so 
great  a  sum !  No  socialist  in  his  rosiest 
dreams  ever  pictured  much  more  material 
happiness  achieved  through  his  own 
nostrum  than  might  be  attained  by  put- 


A   HLMURUUS  INCIDENT  IN   THE  TRAGEDY  OF   MILITARISM. 

Kaiser  Wilhelm  cnjoviiiK  the  antics  of  a  strutty  young  crow. 


ting-  an  end  to  this  o:reat  burden  of  mili- 
tarism. 

This  is  merely  the  obvious  gain  in 
dollars  and  cents.  There  is  a  still  greater 
gain  that  may  not  be  so  reckoned,  and 
that  is  the  moral  and  mental  improve- 
ment that  might  be  accomplished  by 
keeping  young  men  out  of  the  army. 
Military  maniacs  have  much  to  say  about 
the  vast  benefits  of  military  training.  If 
there  are  any  such  benefits  they  are  off- 
set many  times  over  by  the  demoraliza- 
tion inevitably  associated  with  camp  and 
garrison  life.  By  beginning  at  the  im- 
pressionable age  of  19  or  20  as  all  able- 
bodied  youths  must  do  abroad,  a  young 
man    can     learn     about     evervthing    he 


oughtn't  to  know  in  the  two  or  three 
years  he  is  compelled  to  serve  in  the 
army.  If  there  are  any  details  of  deviltry 
overlooked  he  can  readily  pick  them  up 
in  the  two  months  a  year  he  must  serve 
with  the  colors  after  his  first  service  is 
ended.  For  the  military  moloch  knows 
no  such  thing  as  mercy.  Not  content 
with  taking  two  or  three  of  the  best 
years  of  a  young  man's  life  without  com- 
pensation when  he  ought  to  be  learning 
how  to  make  a  living  the  army-ridden 
government  calls  him  back  twice  a  year 
for  a  total  of  six  or  eight  weeks  for  the 
greater  part  of  his  life.  And  these  calls 
come  at  the  time  of  year  when  he  has 
the  best  chance  to  earn  a  little  money. 


A   SKIRMISH   IN  SOUTH    AFRICA   DURING  THE  BOER   WAR. 
England's  losses  in  men  and  monev  in  that  strutrgl.'  hterally    '  staggered  humanity." 
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ENGLISH   ROYALTY   WITNESSING   A   PARADE  OF  THE   HORSE  GUARDS  IN   HYDE 

PARK.  LONDON 
The  massed  bands  are  playing  th.'  national  anthem. 


We  are  told  that  all  this  is  in  the  except  hx  these  same  armies  and  navies 
interests  of  peace.  The  truth  is  that  the  that  are' supposed  to  preserve  it  Na- 
peace    of    the    world    is    never    menaced      tions    are    like    individuals:      the    con- 
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sciousness  of  strength  makes  them  biil- 
hes,  and  bullies  are  always  cowards. 
That  is  why  in  all  the  wars  of  the  last 
century  no  nation  has  ever  picked  out  a 
foe  of  its  own  size.  Big"  Russia  bullied 
little  Japan  and  got  the  thrashing  it 
richly  deserved.  If  Russia  had  not  pos- 
sessed a  standing  army  of  1,200.000  men, 
including  those  loudly  vaunted  Cossacks, 
there  would  have  been  no  Russo-Jap- 
anese war. 

England  bullied  a  little  handful  of 
Dutch  farmers  in  the  wilds  of  Africa 
beyond  human  endurance.  Fifteen  thou- 
sand children  perished  miserably  in  the 
concentration  camps  established  by  the 
British  in  the  war  that  followed  the 
bullying.  That  was  only  a  minor  inci- 
dent in  the  tragedy  in  referring  to  the 
result  of  which  the  Bishop  of  Truro 
said: 

"God  has  added  to  this  empire  a  dia- 
mond field,  a  land  whose  harvest  is  pure 
gold." 

Without  a  great  army  and  a  greater 
navy  England  would  not  have  played  the 
part  of  a  bully,  the  harvest  of  pure  gold 
would  have  gone  on  just  the  same  and  a 


good  many  thousand  innocent  people 
would  have  lived  to  enjoy  their  share 
of  it. 

Germany  has  been  unable  to  find  an 
opportunity  to  preserve  the  peace  on  a 
large  scale  with  her  standing  army  of 
620,000  men.  But  here  is  a  peace  pre- 
serving incident  in  Southwest  Africa  as 
described  in  a  German  paper:  A  party 
of  German  scouts  captured  five  native 
women.  As  a  body  of  two  hundred 
natives  was  known  to  be  in  the  immediate 
vicinity  it  was  unsafe  to  shoot  the 
women.  So  the  officer  in  command  or- 
dered ten  men  to  fix  bayonets.  Placing 
five  men  in  front  and  five  behind  the 
women  they  were  stabbed  until  they  were 
quite  peaceful. 

Five  million  soldiers  at  an  annual  cost 
of  two  billion  dollars  to  preserve  the 
peace  among  people  who  have  not  the 
slightest  desire  to  fight !  If  we  cannot 
do  better  than  that  let  us  start  that  uni- 
versal war  of  which  so  much  has  been 
said,  kill  each  other  ofif  as  fast  as  pos- 
sible and  leave  the  world  vacant  until  a 
race  of  beings  with  more  sense  than  we 
have  comes  along  to  occupy  it. 
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TURNING  COAL 
SLACK  INTO  CORE 

By  WM.  R.  BOWRER 


Dl'RIXG  recent  years,  in  Great 
ISritain  and  elsewhere,  "coal 
slack"  from  the  mines  is  being 
converted  into  a  kind  of  coke- 
charcoal.  This  process  is 
beinj;-  exploited  by  German  and  Belgian 
inventors  and  financiers,  and  the  process 
yields  a  handsome  margin  of  profit ;  in 
fact,  it  is  claimed  that  more  money  is 
made,  weight  for  weight,  from  the  con- 
version of  slack  into  coke  than  in  the 
coal-mining  itself. 

In  a  few  words,  the  i)rinciple  of  manu- 
facture is  to  compress  the  coal  slack  into 
a  rectangular  solid  mass,  and  transfer  it 
to  a  highly  heated  furnace  or  coking  oven 
and  after  subjecting  it  to  a  prolonged 
high  temperature  to  withdraw  the  heated 
mass  and  rapidly  cool  by  subjecting  it  to 
a  finely  divided  spray  of  w'ater. 

As  a  preliminary,  the  coal  slack,  as  it 
comes  from  the  mine  screens,  is  elevated 
to  a  slack  tower.  The  slack  elevator  is 
electrically  driven  by  a  motor.  Here  it  is 
washed  and.  if  necessary,  passed  through 
a  disintegrator,  so  as  thoroughly  to  pul- 
verize it,  after  which  it  is  stored  in  huge 
slack  bins,  which  are  fed  by  the  action  of 
gravity  from  the  tower. 

From  the  bins  it  is  fed,  by  gravity,  as 
required,  into  a  compressor,  w'hich  con- 
sists of  a  strong  metal  trough,  above  and 
over  which  there  travels  from  end  to  end 
a  duplicate  stamper,  consisting  of  metal 
I^lungers  with  fiat  cast  iron  feet. 

The  vertical  movement  of  the  two 
stampers  exerts  a  compressing  efifect  on 
the  coal  slack,  and  at  the  same  time  the 
mechanism  travels  horizontally  to  and  fro, 
by  automatic  reversal,  from  end  to  end 
of  the  compressing  trough,  thus  allowing 
the  plungers  thoroughly  to  compress  the 
mass  of  pulverized  slack.  After  being 
prepared  by  this  process  the  motor-driven 


Elkvating   and  Disintegrating  Tower  used   in 
THi:  Coke-Converting  Process. 


charging  plunger  moves  forward  and 
pushes  the  compressed  mass  into  the  fur- 
nace or  coking  oven. 

To  convert  the  slack  into  coke-char- 
coal occupies  from  one  to  two  hours.  The 
size  of  the  mass  of  compressed  slack  is 
about  fifteen  feet  long,  from  two  to  three 
feet  deep,  and  from  eigliteen  inches  to 
two  feet  wide.  When  sut^cientl}-  heated 
and  thoroughly  baked,  the  front  and  rear 
oven  doors  are  opened,  the  charging 
plunger  moves  forward,  being  supported 
and  guided  over  rollers,  and  driven  by  a 
rack  mechanism,  and  the  red-hot  mass  of 
converted  slack  is  pushed  out.  It  falls 
on  a  sheet-metal  floor.  Immediately  it  is 
cooled  by  means  of  the  cold  w^ater  spray, 
wdiich  causes  it  also  partially  to  break 
asunder  into  smaller  pieces.  These  larger 
pieces  of  coke  require  breaking  into 
smaller  pieces  suitable  for  general  use. 
After  this,  it  is  drawn  to  one  side  and 
thoroughly  cooled  and  then  is  loaded  on 
trucks  and  shipped. 

The  furnace  may  have  anywhere  from 
twenty  to  thirty  hives  or  coking  cham- 
bers. It  usually  takes  from  twenty  to 
thirty  minutes  thoroughly  to  compress 
the  prepared  slack  into  a  moderately  com- 
pact mass.  The  stamper  plungers  alter- 
nately strike  the  slack  about  forty  to 
sixty  times  a  minute.  Each  stamper  foot 
weighs  about  25  to  3S  pounds  and  has  a 
vertical  drop  of  eighteen  to  thirty  inches. 
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CAN    HEALTH    COME    BACK? 

By 
T.    C.    O'DONNELL 


1TELL  you.  LJrown,  that  press  looks 
good  to  me.  all  right,  but  I  think 
before  I  la}'  in  any  more  machinery 
I'd  better  tinker  myself  up  a  bit. 
Here  I've  put  thirty  thousand  dol- 
lars into  new  iron  the  past  year,  while 
my  own  body  is  about  ready  for  the  scrap 
heap.  Tell  me  how  I  can  get  myself  to 
running  as  smoothly  and  noiselessly  as 
that  jobber  you're  trying  to  sell  me  and 
I'll  talk  business  with  you." 

"Is  that  a  go.  sir?     Shake  on  it!" 

And  the  young  man,  a  salesman  for 
an  eastern  printers'  supply  house,  pro- 
ceeded to  unfold  a  story  that  was  simplic- 
ity itself,  but  which,  put  to  the  test,  made 
a  mental  machine  of  his  client  that 
rivaled  in  efficiency  and  working  capacity 
the  new  printing  press  which  he  after- 
ward ordered  of  Brown. 

"It  lies  pretty  much  in  the  stoking," 
said  Brown.  "Most  people  need  auto- 
matic stokers  a  whole  lot  more  than  their 
furnaces  do.  They  load  food  into  the 
body  when  the  system  does  not  need  it, 
and  in  quantities  that  would  stagger  a 
locomotive.  As  for  quality,  you  might 
as  well  try  to  heat  a  ten-apartment  house 
with  grout  as  to  keep  the  body  and  mind 
in  a  strenuous  working  condition  on  a 
coffee  and  cruller  diet." 

The  salesman  was  right.  Run  over 
the  list  of  business  and  professional  men 
of  your  acquaintance  and  observe  how 
few  of  them  enter  their  office  in  the 
morning  with  an  alert,  buoyant  step,  a 
pair  of  clear  eyes,  eager,  positively  eager, 
for  the  work  of  the  day.  Seldom  will 
y(ju  find  a  good  "attack."  to  borrow  a 
musical  term ;  the  orchestra  lacks  ginger, 
and  the  composition,  written  as  a  march, 
is  rendered  as  a  dirge.  Then  ponder  the 
fact  that  ninety  per  cent  of  all  sickness 
and  inefficiency  can  be  traced  back  to  dis- 
orders of  digestion,  and  the  supreme  im- 
l)ortance  of  stoking  becomes  ap])arent. 
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A  man.  after  all.  is  but  a  glorified 
locomotive.  Fuel,  in  the  case  of  the 
engine  is  "burned,"  in  man  digested — 
in  the  one  case  quite  as  literally  as  in  the 
other  it  is  a  matter  of  combustion.  In 
both  engines  poisonous  gases  are  pro- 
duced in  the  process  of  burning :  in  the 
locomotive  these  gases  escape  with  the 
smoke  through  the  smokestack  ;  in  man 
they  leave  the  body  by  way  of  the  kid- 
neys, the  exhaled  breath,  and  the  skin. 

We  must  assume  that  Nature  in  mak- 
ing her  blue  prints  of  the  first  human 
machine  provided  sufficient  outlet  for 
these  poisons.  That  original  sketch 
showed,  not  an  inert  mass  of  flesh  and 
bones  propped  up  before  a  desk  all  da}- 
and  calling  it  work,  nor  a  woman  holding 
in  her  delicate,  blue-veined  fingers  a 
bridge-score  pencil  and  calling  it  play. 
The  structure  of  our  bodies  is  the  only 
clue  we  have  of  the  original  plans  of  our 
architect,  but  these  show  conclusively 
that  work  and  play  were  meant  to  involve 
vigorous  action  in  the  open  air. 

Now  physical  exertion  is  work  in  exact 
proportion  as  the  kidneys  are  over- 
worked. \\'ork  hard  enough  to  utilize 
all  your  food  in  the  manufacture  of 
energy,  so  that  your  kidneys  have  com- 
paratively few  poisons  to  eliminate,  and 
the  hardest  kind  of  work  becomes  mere 
recreation.  Reduce  at  once  the  strenu- 
ousness  of  your  occupation  and  the  size 
of  your  grocery  bill  and  your  work  is 
still  recreation.  Then  put  on  a  boiled 
sliirt  and  collar  and  other  togs  to  match, 
hire  an  office  and  dedicate  your  remain- 
ing days  to  sedentary  employment,  and 
you  will  still  find  it  a  comparatively  sim- 
ple matter  to  keep  in  the  pink  of  con- 
dition— merely  by  going  in  for  what  to 
your  grocer  will  look  disgustingly  like  a 
boycott. 

On  the  other  hand,  continue  to  hold 
down  your  "position"  on  three,  or,  may- 
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lui]),  four  s(|uare  meals  a  day,  and  wlial  the   name    which    tliese   virulent   poisons 

ha|)])ens? — Your  food, useless  to  the  body  respond  to  amoiiii;-  scientific  folk,  and  by 

is  changed  by  chemical  action  into  a  flood  this  token  one  may  be  said  to  become  an 

of  virulent  iioi-ou^  which,  unable  to  es-  "antitoxin"  to  the  extent   that   he  fairhts 


!,i,  t.    mi    I 


Fa  1^1 't; 


•GOINCJ   IN    Ft)R  WHAT  TO  YOUR  GROCER   WILL   LO'JK   DISGUSTINGLV   LIKE   A   BOYCOTT." 


cape    throu.q:h    the    overworked    kidneys,  to  keep   dow^n  the  production   of  toxins 

are  carried  by  the  blood  into  all  parts  of  within  his  body.     A  celebrated   German 

the  body,  wdiere.  paralyzing  muscles  and  savant   is   at   this   moment  enga.^-ed  in  a 

nerves,  they  produce  fatigue.     Toxins  is  search  for  an  antitoxin  that  will  relieve 


164 


TECHNICAL   WORLD   MAGAZINE 


fatigue,  in  the  same  way  that  diphtheria 
antitoxin  cures  diphtheria.  But  why 
wait  for  what  may  never  be  discovered  ? 
Why  not  ehminate  the  toxins  and  thus 
prevent  the  weariness? 

Now  in  the  face  of  these  facts  is  it 
a  matter  of  surprise  that  a  heavy  and 
superfluous  supper  sends  you  to  work 
next  morning  utterly  tired  out,  unable 
to  concentrate  on  an  intricate  problem, 
say  of  law.  A  recent  posthumous  novel 
dilates  upon  the  hero's  remarkable  ca- 
pacity for  beefsteaks  and  wine,  and  upon 
the  still  more  remarkable  alertness  and 
penetration  of  an  intellect  that  in  subtlety 
and  responsiveness  to  the  will  was  in  a 
class  by  itself.  Such  a  phenomenon  is 
mighty  interesting  fiction  —  for  the 
reason,  doubtless,  that  it  never  existed 
in  fact.  A  professional  man  of  the  type 
described  reaches  his  office  via  motor  car 
at  ten  or  eleven,  lunches  at  his  club, 
leaves  his  office  at  an  early  hour,  meets 
an  engagement  for  dinner,  spends  the 
evening  in  quite  the  conventional  way, 
and  retires  upon  a  late  supper  in  which 
an  indigestible  Welch  rarebit  plays  an 
important  part.  He  has  eaten  enough 
food  to  support  the  twelve  labors  of 
Hercules,  while  doing  an  amount  of 
work  that  would  remind  Hercules  of 
Labor  Day. 

It  was  something  like  three  years  ago 
that  an  ambitious  bookkeeper  complained 
to  the  writer  of  his  inability  to  keep  his 
eyes  open  the  moment  he  applied  them 
to  books  of  an  evening  after  work.  Since 
boyhood  he  had  contributed  to  the  sup- 
port of  a  family  of  seven,  and  now  at 
the  age  of  twenty-four  he  desired  to  take 
up  shorthand  and  to  carry  a  correspond- 
ence course  or  two.  If  by  hook  or  by  crook 
he  did  manage  to  work  until  eleven  or 
twelve  o'clock  his  mind  would  be  dull 
and  heavy  next  day.  At  one  time  he  w-as 
so  ill  advised  as  to  try  drinking  strong 
tea  for  supper.  Tea  kept  his  eyes  open 
all  right,  but  headaches  began  to  mani- 
fest themselves,  and  sleeplessness  and 
other  symptoms  of  nervousness  put  in 
appearance.  The  young  man  dropped 
the  tea,  and  the  headaches  and  nervous- 
ness disappeared  almost  immediately, 
but  evening  work  was  still  impossible. 
The  writer  suggested  to  him  that  he 
discontinue  his  suppers,  eating  at  most  an 
apple  or  other  fresh  fruit,  or  perhaps  a 


small  bowl  of  cereal  flakes  with  the  juice 
of  a  stewed  fruit.  He  adopted  the  sug- 
gestion, adding  to  it  one  of  his  own  de- 
vising— that  he  be  careful  at  all  meals 
to  choose  only  the  digestible  foods — and 
before  a  year  had  elapsed  his  knowledge 
of  shorthand  had  gained  him  a  private 
secretaryship  to  the  president  of  his  con- 
cern, and  he  is  now  a  small  stockholder. 
He  had  capitalized  his  time. 

An  eminent  political  economist  re- 
cently ventured  the  assertion  that  not 
more  than  one  person  in  ten  is  healthy — 
meaning  by  "healthy"  not  "just  so  so," 
but  positively,  vitally,  actively,  radiantly 
so.  The  other  nine  sort  of  worry  along, 
some  in  positive  ill  health,  the  others 
neither  sick  nor  well,  both  classes  a  bur- 
den to  themselves  and  to  those  who  are 
obliged  to  live  and  w^ork  with  them.  And 
inasmuch  as  these  persons  are  so  pre- 
ponderatingly  in  the  majority  it  is  perti- 
nent to  ask,  "Can  health  come  back?" 

The  answer  is,  most  emphatically,  it 
can,  if  you  are  willing  to  deny  yourself 
accustomed  luxuries.  Self-denial — that 
is  the  price  of  getting  well.  It  sounds  a 
good  deal  easier  than  parting  with  good 
gold,  but  most  people  prefer  contributing 
to  the  support  of  a  physician  to  giving 
up  one  of  their  three  or  four  daily  meals, 
or  a  cup  of  tea.  A  drug  trade  journal 
recently  descanted  upon  what  it  was 
pleased  to  call  "the  ivory-headed  public." 
The  burden  of  the  editor's  satire  was 
this :  "In  their  ability  to  resist  the  letting 
in  of  information  concerning  matters  of 
health,  the  heads  of  a  remarkably  large 
portion  of  the  general  public  seem  to  be 
made  of  solid  ivory,  bone  or  wood.  .  .  . 
Patronize  the  restaurants  and  hotel  din- 
ing rooms  and  note  how  many  stuff  their 
stomachs  as  full  as  they  will  hold  with 
all  kinds  of  unmasticated  food,  making 
it  go  down  with  ice-water,  coffee,  beer, 
or  wine,  instead  of  the  natural  digestive 
fluids  of  the  mouth."  If  these  strictures 
seem  severe  try  a  little  experiment. 
Select  a  dozen  persons  who  for  financial 
reasons  are  in  particular  need  of  the 
mental  efficiency  that  comes  of  vigor- 
ous health,  and  persuade  them  to  adopt 
the  suggestions  contained  in  the  follow- 
ing pages,  and  then  observe  how  few  of 
them  persevere.  When  a  week  of  proper 
eating  fails  to  correct  the  results  of  a  life- 
time of  indulgence  they  give  up  in  de- 
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spair  and  .2^0  back  to  the  ilcsh-pots  of  tlic 
Nile  with  a  suspicion  that  you  arc  a 
crank. 

There  once  came  into  the  actjuaintance 
of  the  writer  a  man  who  from  the  rii^ors 
of  a  Maine  winter  had  sought  to  find  a 
congenial  atmosphere  in  a  town  noted  for 
the  "salubrity  of  its  climate.  Though  a 
sedentary  worker,  he  ate  as  much  as  the 
proverbial  Maine  lumberman,  and  in- 
dulged in  concoctions  of  whose  existence 
most  lumbermen  are  happily  ignorant. 
The  man  was  at  the  time  suffering  from 
an  acute  form  of  dyspepsia.  Laboratory 
analyses  showed  his  stomach  to  be  in 
need  of  strenuous  treatment.  He  ac- 
cordingly placed  himself  under  the  care 
of  a  reputable  physician,  and  was  able, 
within  twenty-four  hours  to  talk  as 
glibly  of  "hypo"  and  "hyper"  as  the 
veriest  interne.  For  a  week  he  was 
really  enthusiastic  over  the  prospect  of 
cure ;  then  when  results  did  not  appear 
he  became  morose.  He  fell  to  cursing 
his  i^hysician,  and  alternately  abused  his 
Maker  and  read  his  Bible.  A  fortnight 
of  this  sort  of  thing  passed  by  and  he 
took  a  train  for  home,  denouncing  the 
physician  who.  given  one-fiftieth  the  time 
that  the  patient  had  spent  in  riotous  liv- 
ing, could  have  restored  him  to  health. 
Six  months  later  he  gave  his  undertaker 
a  job. 

The  first  step  in  reform  is  a  reduction 
in  ciuantity,  which  may  be  done  in  one  of 
two  ways :  erasing  from  your  daily 
schedule  a  superfluous  meal ;  or  by  eating 
less  at  each  of  the  meals  which  you  do 
eat.  The  one-meal-a-day  plan  has  advo- 
cates a-plenty,  but  usually  these  people 
do  little  else  except  advocate  it,  so  come 
conscientiously  to  believe  it  the  only  right 
way.  The  two-meal-a-day  plan  is  more 
reasonable — indeed,  for  an  individual 
whose  leisure  permits  him  to  divide  his 
day  as  he  wills,  it  is  the  ideal  plan.  But 
the  average  business  or  professional  man 
finds  that  breakfast  at  nine  and  dinner  at 
three  or  four,  the  hours  most  feasible 
with  the  two  meal  a  day  plan,  do  not  fit 
in  well  with  the  unregenerate  ways  of 
his  fellow  citizens.  Under  no  conditions, 
however,  should  a  fourth  meal  be  eaten. 

In  case  of  the  three-meal  plan,  the  cus- 
tomary hours  for  breakfast,  luncheon  and 
dinner  cannot  be  improved  upon.  The 
size   of  the   breakfast   depends   to   some 


extent  upon  the  size  of  the  individual, 
also  to  some  extent  upon  the  vigor  of 
his  digestion.  An  athletic  English  school 
teacher  of  the  writer's  acquaintance,  a 
person  who  represents  the  highest  type 
of  efficiency,  begins  each  day  with  an 
ap])le,  a  glass  of  cold  water,  and  a  con- 
stitutional of  from  two  to  four  miles. 
An  apple  does  not  contain  a  great  deal 
of  nourishment,  we  admit,  but  what  it 
has  is  of  a  starchy,  or  carbonaceous  ele- 
ment, from  which  mental  and  muscular 
energy  are  chiefly  derived.  All  fruits, 
too,  contain  valuable  mineral  salts,  while 
their  acids  are  antiseptic  and  help  to  de- 
stroy any  bacteria  which  may  be  lurking 
about  in  the  body. 

If.  however,  a  more  substantial  break- 
fast is  desired,  a  bowl  of  toasted  cereal 
flakes,  with  cream  or  a  fruit  juice,  will 
supi)ly  ample  nourishment  for  the  seden- 
tary worker.  Rolled  oats,  rice,  and  other 
boiled  grains,  likewise  eaten  with  cream 
or  fruit  juices,  are  all  wholesome  and 
nourishing.  It  is  a  fact  worth  observing 
in  this  connection  that  government  pure 
food  investigations  have  found  that 
cereal  breakfast  foods  are  practically  the 
only  class  of  prepared  products  at  once 
unadulterated  and  put  up  under  cleanly 
conditions. 

Of  the  breakfast  beverages,  tea,  coft'ee 
and  cereal  coft'ee  contain  practically  no 
food  value  aside  from  that  of  the  cream 
and  cereal  used  with  them.  Tea  is  an 
astringent  and  on  this  account  should  be 
avoided  by  persons  of  sedentary  habits. 
Moreover,  tannic  acid,  identical  with  that 
contained  in  tea,  is  used  in  factories  for 
the  tanning  of  pelts  of  various  kinds  ;  in 
the  human  stomach  tannic  acid  so  tans  or 
toughens  the  food  you  have  eaten  as  to 
render  it  difficult  of  digestion.  Nor  is 
this  all.  Its  effects  upon  the  nervous 
system  are  nothing  short  of  disastrous, 
particularly  as  seen  in  nervousness,  sleep- 
lessness, excitability,  and  unsteadiness 
and  twitching  of  the  muscles. 

I  am  reminded  at  this  juncture  that  it 
takes  courage  to  give  up  tea.  An  old 
Scotch  granny  of  my  London  acquaint- 
ance kept  tea  brewing  on  the  hob  con- 
tinually, and  imbibed  therefrom  at  each 
of  the  five  or  six  meals  which  she  ate,  and 
occasionally  a  wee  bit  between  meals.  She 
suffered  torments  from  headache,  but 
would   contend,   in   her   broad   Fifeshire 
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dialect,  "It's  no  th'  tea!  I  c'd  no  gie  oop 
me  tea!"  But  it  teas  the  tea,  as  was 
proven  when  finally  she  made  a  heroic 
resolve  and  gave  up  its  use — for  the 
headaches  disappeared  almost  entirely. 

ColTee  is  scarcely  more  commendable. 
Many  persons  cannot  drink  it  at  all, — to 
some  it  is  a  solution  of  headache,  to  some 
it  spells  sour  stomach,  to  others  insomnia, 
and  to  still  others  a  bad  complexion  and 


Theobromin  renders  the  mind  less  alert, 
and  lessens  the  sense  of  fatigue.  It  does 
not  at  the  same  time,  produce  sleepless- 
ness and  other  symptoms,  as  does  caffein, 
though  on  account  of  the  large  percent- 
age of  fat  which  it  contains  its  excessive 
use  may  produce  indigestion. 

For  a  breakfast  dessert  nothing  is 
better  than  a  two  mile  walk.  The  figure 
two  has  no  occult  significance  in  this  con- 


THE  RESULT  OF  PARALYSIS    OF  THE  NERVES    AND   MUSCLES 
BV  FATIGUE  POISONS.  GENERATED  BY  SUPERFLUOUS  FOODS. 


a  nasty  temper.  The  mere  fact  that  a 
substance  can  produce  these  symptoms 
is  clear  evidence  of  its  poisonous  nature, 
and  if  it  disagrees  with  one  it  is  bound 
to  disagree  with  all.  The  efifects  are  not 
equally  apparent,  that  is  all.  Cereal 
cofifee  is  free  from  the  objectionable 
qualities  of  tea  and  cofifee,  as  is  also 
malted  milk,  which  at  the  same  time  pos- 
sesses some  nutritive  qualities.  Cocoa  and 
chocolate  are  decidedly  nutritious,  both 
in  themselves  and  bv  virtue  of  the  cream 
and  sugar  used  in  their  preparation,  but 
they  contain  "theobromin,"  a  poison 
chemically  akin  to  the  cafifein  of  coffee, 
but     possessing     the     opposite     effects. 


nection,  but  is  suggested  for  the  reason 
that  the  kind  of  breakfast  we  have  de- 
.scribed  can  be  eaten  in  half  an  hour ; 
the  doctors  tell  us  to  devote  an  hour  to 
each  meal,  so  we  have  thirty  minutes  left 
for  our  walk,  and  thirty  minutes  is  just 
time  enough  for  a  two-mile  stroll.  The 
street-car  companies,  thanks  to  the  stock 
exchange,  are  not  dependent  upon  five- 
cent  fares  for  their  income,  so  your  pat- 
ronage is  not  a  vital  factor  in  municipal 
economics.  If  you  live  ten  miles  from 
your  work  take  your  conveyance  forty 
blocks  along  the  line ;  if  half  a  mile,  re- 
turn from  the  office  for  a  conveniently 
forgotten  book.     To  vary  an  old  aphor- 
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ism,  no  one  will  have  a  headache  on  the 
morning-  when  he  walks  two  miles.  Some 
people,  of  conrse.  will  prefer  the  disorder 
to  the  cnre.  in  the  spirit  of  the  man  who 
complained  that  if  carrots  rednce  the 
cost   of   living  they   likewise   lessen   the 


of  those  moments  by  decreasing  the  pro- 
duction of  fatigue  and  thus  making  less 
sleep  necessary. 

Dinner  is  the  most  perilous  meal  of  the 
day.  The  business  man  u])()n  whom  you 
call  betrays  somnolent  tendencies  about 
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desire.  Such,  of  course,  should  waste 
no  time  studying  helps  to  efficiency,  nor 
tears  if  they  are  bested  in  the  struggle 
for  success.  The  Nirvana  of  work  is 
attained  only  by  men  and  women  wdiose 
every  waking  moment  is  consecrated  to 
their  labor,  and  who  increase  the  number 


three  o'clock  in  the  afternoon,  the  most 
valuable  part  of  the  day,  but  it  is  not 
from  too  strenuous  devotion  to  business. 
Or  his  stenographer  may  punctuate  her 
sentences  with  yawns,  but  it  is  not  neces- 
sarily from  late  hours  incident  to  a  gay 
life.     Afternoon  gaping  is  in  most  cases 
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the  result  of  paralysis  of  the  nerves  and 
muscles  by  fatigue  poisons  generated 
from  superfluous  food. 

Now  some  foods  more  readily  than 
others  become  poisonous.  Up  to  a  cer- 
tain point  excess  fats  and  sugars  are 
stored  up  in  the  body  in  the  form  of  fat. 
Nitrogenous  foods,  on  the  other  hand, 
are  not  so  stored  up,  and  any  excess  of 
what  the  system  actually  needs  is  left  in 
the  body  to  bring  about  fatigue,  and  to 
curtail  the  individual's  possible  achieve- 
ment. Lean  meats,  whites  of  eggs, 
cheese,  beans,  peas,  and  lentils  are  rich 
in  nitrogen,  and  so  should  form  as  small 
a  part  of  the  menu  as  possible.  Irish 
potatoes,  and  bread  and  butter,  which 
contain  a  notably  small  proportion  of 
nitrogen,  have  been  found  to  be  capable 
of  supporting  life  under  a  moderate 
amount  of  bodily  activity,  so  that  the 
more  distinctively  nitrogenous  foods  are 
by  no  means  a  necessity.  Indeed,  besides 
keeping  the  protein  portion  of  one's  food 
and  the  total  quantity  of  food  as  low  as 
possible  little  precaution  is  necessary. 

And  mind  you,  this  holds  true  of  mus- 
cular as  well  as  of  mental  workers.  At 
this  very  moment  I  could  escort  the 
reader  to  a  hundred-acre  farm  in  one  of 
the  Lake  States,  whose  presiding  genius 
is  a  veritable  descendant  of  the  Anakim 
— six  feet  high  and  sixty  years  old.  His 
mantle,  when  it  drops,  will  fall  upon  the 
son,  now  in  his  twenty-second  year  and 
inheriting  in  every  respect  the  splendid 
vigor  and  endurance  of  his  father.  The 
old  man  never  tires  of  recalling  the  days 
when  he  would  pitch  forty  tons  of  hay 
from  the  wagon  over  the  ''saddle  beam" 
of  the  barn  into  a  high  mow.  Nor  are 
his  stories  spun  of  whole  cloth  of  his  own 
weaving,  for  his  feats  have  become  a  part 
of  the  accepted  history  of  the  country- 
side. And  the  point  I  wished  especially 
to  emphasize  is  the  fact  that  meat,  which 
is  very  rich  in  protein,  seldom  appears  on 
the  family  table,  the  diet  consisting  en- 
tirely of  the  plain  wholesome  fruit,  vege- 
table and  dairy  products  of  the  farm. 

What  has  been  said  of  the  breakfast 
beverage  holds  good  with  respect  to  din- 
ner. Drinking  at  meals  is  never  a  neces- 
sity, and  in  every  case  can  be  dispensed 
with  to  advantage.  In  the  first  place, 
fluids  dilute  the  digestive  juices  and  so 
lessen  their  effectiveness.    Warm  drinks. 


moreover,  have  a  debilitating  efifect  upon 
the  system,  while  iced  drinks  so  lower 
the  temperature  of  the  stomach  as  to  in- 
terfere with  digestion.  An  excessive  use 
of  liquids  is  also  apt  to  cause  prolapsed 
stomach,  a  condition  which  makes  one  an 
easy  victim  of  gastritic  and  other  digest- 
ive disorders.  A  good  rule  is  to  drink 
nothing  within  an  hour  of  eating,  either 
before  or  after  the  meal.  Milk,  we  may 
add  for  the  benefit  of  those  with  whom 
it  does  not  agree,  is  made  more  digestible 
by  being  sipped  and  moved  about  in  the 
mouth  until  it  becomes  thoroughly  mixed 
with  the  saliva. 

The  evening  meal,  particularly  where 
it  is  the  chief  meal  of  the  day,  requires 
close  attention  for  this  reason,  that  one 
should  not  eat  within  three  hours  of  re- 
tiring. The  mental  as  well  as  muscular 
worker  must  face  the  difiiculty,  for 
though  the  latter  eats  the  heartier  meal, 
his  digestion  is  at  the  same  time  corre- 
spondingly more  vigorous.  Care  must 
first  be  paid  to  digestibility  of  the  food. 
Pastries,  relishes,  pickles,  preserves  and 
fried  foods  of  all  kinds,  must  be  omitted, 
as  also  cheese,  dried  peas,  beans  and  meat 
products — especially  important  is  the 
omission  of  the  latter  group  of  foods, 
inasmuch  as  being  rich  in  nitrogen  they 
are  quickly  turned  into  fatigue  poisons 
which,  entering  the  circulation,  add  fuel 
rather  than  recuperation  to  the  tired 
body.  Beverages  of  all  kinds  are  also 
best  omitted  at  this  meal.  If  this  list  of 
prohibitions  removes  from  the  table  your 
favorite  dinner  dishes,  and  you  are  in- 
clined to  rebel,  recall  again  that  it  is 
efficiency  we  are  seeking.  The  eremites 
of  old  sought  purity  of  thought  through 
plainness  of  diet ;  the  toiler  of  today 
seeks  acuteness  of  mind  through  the 
same  means. 

The  case,  however,  is  not  so  desperate 
as  at  first  thought  it  seems.  The  ten 
commandments  of  eating  do  not  consist 
entirely  of  negations.  Fruits  of  all  kinds 
may  be  indulged  in,  also  the  vegetables, 
save  cabbage  and  other .  coarse-fibered 
kinds,  which  often  produce  flatulence. 
Honey  may  also  be  eaten  freely,  particu- 
larly in  those  cases  where  there  is  a  ten- 
dency to  constipation.  Rice  and  other 
grains  in  any  form  and  combination,  well 
chewed,  are  capital  foods  for  the  evening 
meal,     also     olives — when     ripe,     never 
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green.  And  lest  some  reader  lose  the 
enjoyment  of  his  meal  through  fear  of  a 
miscombination,  may  v.e  add  that  the 
danger  from  this  source  is  almost  negli- 
gible— with  this  proviso,  that  you  chew 
every  mouthful  with  absolute  thorough- 
ness. Milk  and  the  extremely  acid  fruits, 
such  as  grapefruits  and  lemons,  do  not 
go  well  together,  but  otherwise  little 
care  is  important. 

One  accomi)aninK'nt  of  every  meal  we 
leave  to  the  last  for  special  emphasis — 
cheerfulness.  It  is  not  overwork  so 
much  as  worry  over  work  that  kills,  and 
at  no  time  is  worry  so  deadly  as  at  the 
table.  Anger  or  moroseness  entirely 
suspends  the  flow  of  gastric  juice,  the 
food   in  the   stomach    reaching    a    state 


more  or  less  of  fermentation  and  pro- 
ducing "sour  stomach"  if  the  state  of 
mind  is  continued  throughout  the  meal. 
A  mirthful  story,  on  the  other  hand,  is 
of  more  value  as  an  appetite  stimulant 
than  many  W'orcestershires,  a  ([uip  or  a 
rei)artee  than  the  si)iciest  Creole  sauce 
that  ever  graced  si)aghetti. 

To  the  nine  hundred  and  ninety-nine 
who  are  searching  for  lost  health  we 
rejjeat.  Health  can  come  back — by  means 
of  a  ]dain.  wholesome  diet  which  reduces 
to  a  minimum  the  production  of  poisons 
within  the  system.  The  thousandth  who 
enjoys  abounding  health  can  continue  in 
his  present  diet — which  upon  investiga- 
tion will  be  found  to  approximate  the 
order  we  have  described. 


THE    PIVOT    OF    TRADE 

By 
GEORGE    H.    GUSHING 


Ol'R  own  northwest  and  Can- 
ada west — both  centering  in 
Duluth  have  grain,  timber 
and  iron  ore  but  no  coal. 
The  Pittsburgh  District- 
it  is  a  riglit  angle  triangle  pointed  off  by 
Toledo,  Conneaut, 
and  Pittsburgh  — 
has  blast  furnaces 
to  melt  the  ore, 
steel  mills  to  use 
the  pig  iron,  fac- 
tories to  use  steel 
and  timber  and  it  is 
squatted  upon  and 
surrounded  by  our 
richest  coal  meas- 
ures. 

What  the  north- 
west needs  is  a 
market  for  her 
products  and  coal 
for  her  growing 
cities ;  this  means 
transportation.  The 
Pittsburgh  District 
needs  Duluth's  iron 


.An  Eight-Ton  Co.'VL  Gr.\b  Bucket  i.m  Use  at 
astori.\.  n.  v. 
This  invention,  by  its  speed  in  loading  and  unload- 
ing vessels,    brought    a  wonderful  revolution 
in  Great  Lakes'  traffic. 


for  her  furnaces  and  Duluth's  lumber  for 
her  factories.  This  also  demands  trans- 
portation. 

The  connecting  link  which  supplies 
this  mutual  need  is  the  channel  of  The 
Great  Lakes,  the  one  unquestioned  suc- 
cess a  m  o  n  g  the 
waterways  of  the 
world.  From  Du- 
luth. east  bound 
vessels  have  a 
choice  of  iron  ore, 
lumber  or  grain  as 
a  cargo  :  they  carry 
coal  when  going 
west.  The  delicate 
balance  of  this 
really  tremendous 
commerce  is  this : 
.\  very  slight  bar- 
rier would  dam  up 
the  flood  of  Lake 
Superior  ore  and 
permit  Birmingham 
to  supplant  Pitts- 
burgh. A  difference 
of  ten  cents  a  ton 
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in  freight  rates  would  let  Indiana  and 
Illinois  monopolize  the  northwest  coal 
market,  to  the  exclusion  of  Pittsburgh. 

For  this  reason  the  lake  route  is  con- 
stantly fringing  the  danger  zone  with  but 
one  thing  to  save  it — the  lake  dock.  This 
is  a  cumbersome  looking  contraption — a 
half  dozen  mechanical  devices,  thrown 
into    curiously     wrought     combinations. 


lake  route  hangs  upon  and  succeeds  be- 
cause of  the  lake  shore  dock,  I  want  to 
sketch  those  interesting  machines  first  in 
history  and  then  in  present  achievement. 
Walter  S.  Bogle  tells  me  that  when  he 
entered  the  coal  business  in  Chicago 
forty  years  ago,  the  custom  was  to  wheel 
coal  ashore  in  barrows  over  steep  and 
springy  planks.   Captain  George  McKay, 


AK  UUMPINC    MACHINE   FOR   HAULING   COAL  W-ITHOUT   BREAKAGE. 
Two  cars  may  bo  dumped  per  minute. 


These  docks  make  possible  quick  loading 
and  unloading,  thus  preventing  the 
multiplication  of  ships.  The  carrying  of 
a  vast  commerce  with  a  comparative  few 
ships — 13,000,000  tons  of  iron  ore; 
23.000.000  tons  of  coal  together  with 
grain  and  lumber  are  transported  an- 
nually, in  less  than  3,000  craft — make 
possible  low  rates  of  transportation. 
Cheap  carriage  gives  cheap  pig  iron  to 
Pittsburgh  and  cheap  coal  to  the  north- 
west. Really,  the  supremacy  of  the  lakes 
hinges  upon  the  docks. 

Seeing    that,    peculiarly    enough,    the 


in  Cleveland,  told  me  once  how  forty 
years  ago  he  used  to  help  tow  sailing 
vessels  into  port  with  a  row  boat  and 
then  to  W'heel  the  iron  ore  ashore  in 
barrows.  In  those  days  it  took  two  days 
and  hard  work  to  unload  250  tons. 

Thirty  years  ago  saw  an  improvement. 
A  boom  was  rigged  to  the  mast  with  a 
rope  and  pulley  attached  to  the  outer 
end  of  the  boom.  To  this  rope  was 
attached  a  half  barrel  which  when  filled 
with  iron  ore  or  coal  was  drawn  up  and 
swung  ashore  by  mule  power.  By  this 
method,  in  two  davs,  400  tons  could  be 
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in   Us  tunc  was  a  rcvo- 


unloadcd.     Tliat 
liition. 

My  own  experience  on  the  lakes  goes 
back  twelve  years.  Even  so  recently  as 
the  spring  of  1899,  iron-  ore  and  coal 
were  shoveled  into  bnckets  which  were 
lowered  into  the  holds  of  vessels  and 
which  held  a  ton.  They  were  hoisted 
out  by  ropes  attached  to  a  device  oper- 
ated by  a  steam  engine.  This  was  as 
much  faster  th.an  the  old  method  as  steam 
is  faster  than  nudes.  The  principle  was 
the  same,  however.  Twelve  years  ago  it 
required  two  working  days  to  unload 
2.500  tons  to  3,000  tons  of  coal  or  iron 
ore. 

Today,  lake  ships  carry  10,000  to 
15,000  tons  of  any  bulk  commodity.  This 
tremendous  cargo  is  yanked  ashore  in 
one  W'orking  day  of  eight  hours. 

That  in  a  word  is  the  progress  of  the 
lake  dock  :  it  pictures  the  things  done  by 
Pittsburgh's  steel  men  to  save  Pitts- 
burgh's place  in  the  industrial  proces- 
sion. It  is  that  which  also  saved  Duluth 
and  the  northwest. 

\Mien  I  went  to  Cleveland  twelve  years 
ago  the  boats  owned  by  the  late  Marcus 
A.  Hanna  were  about  the  biggest  on  the 
lakes.  They  measured  250  feet  over  all 
and  boasted  a  carrying  capacity  of  2,500 
tons  each.  .\t  that  time  ship  builders 
were  talking  of  trying  to  build  a  boat  300 
feet  long.  Many  who  remembered  how 
the  first  iron  boat,  the  Middle  States,  had 


l.uckkil  (jn  the  crest  of  a  wave,  feared 
the  consequences.  Others,  with  eyes  upon 
cumbersome  dock  equipment,  doubted 
the  expediency  because  she  would  prob- 
ably lie  in  port  so  long,  discharging  her 
cargo,  as  to  destroy  all  the  advantage  of 
carrying  a  bigger  cargo  between  ports. 
Nevertheless— man  is  a  hopeful  animal 
and  being  such  is  speculative — the  big- 
ger boat  was  built.  The  owners  hoped 
to  unload  her  rapidly  in  some  way  and 
thus  makes  her  greater  carrying  capacity 
worth  while.  It  was  admitted  though, 
that  unless  her  stay  in  port  could  be 
reduced,  she  would  prove  a  failure. 

Out  of  that  perplexity  grew  the  solu- 
tion. At  Conneaut.  Ohio,  in  the  spring 
of  1902  appeared  a  new  dock  equipped 
with  \\hat  is  now  commonly  known  as  a 
clamshell  bucket.  That  device  is  nothing 
more  than  a  giant  pair  of  scoops  built 
like  a  pair  of  scissors  or  ice  tongs.  The 
jaws  of  this  bucket,  when  opened,  would 
stretch  about  seven  feet  over  the  top  of 
the  pile  and  its  weight  was  such  it  would 
bite  greedily  into  the  top  of  the  pile.  So 
soon  as  this  impression  had  been  made 
the  wire  rope,  to  which  it  was  attached, 
would  be  drawn  taut  and  the  return  trip 
would  be  started.  As  the  clamshell  was 
hoisted  the  jaws  would  scrape  together 
some  five  tons  of  the  ore.  Actually  it 
would  carry  as  much  as  five  of  the  old 
buckets  ;  theoretically  it  would  do  more 
than  five  times  the  amount  of  work  be- 
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cause  it  loaded  itself  almost  instan- 
taneously. It  looked  like  a  revolution, 
and  it  was. 

Sailormen  saw  more  in  it  than  a  mere 
device.  It  not  only  meant  the  success  of 
the  three  hundred-foot  ships  and  of  the 
four  hundred  footers  then  on  the  ways ; 
it  might  mean  the  abandonment  of  the 
older  and  smaller  vessels.  Hatchways  of 
those  older  boats,  built  to  accommodate 
the  one  ton  buckets  would  not  accommo- 
date the  expanding  jaws  of  these  big 
clamshells.  At  the  same  time  the  speed 
with  which  cargoes  were  discharged 
made  it  certain  the  new  dock  was  a 
fixture.  For  a  hesitant  year,  vessel 
owners  mused  over  the  problem.  They 
did  not  want  to  give  up  the  new  device 
and  with  it  the  bigger  ships.  They 
surely  did  not  want  to  abandon  the  exist- 
ing- lake  fleet. 

That  autumn,  one  of  the  older  boats  on 
the  lakes  wintered  in  Black  river  and 
sought  a  repair  berth  upon  the  ways  of 
the  Lorain  Ship  Building  Company.  If 
memory  serves  correctly,  she  belonged  to 
the  Richardson  fleet — a  modest  enter- 
prise. The  orders  of  the  ship  carpenter 
were  to  rearrange  her  deck.  Instead  of 
twelve  small  hatches  she  was  to  have 
only  six  big  hatches ;  the  inside  stanch- 
ions were  to  be  cut  away.  This  widened 
her  mouth  and  made  her  roomy  inside. 
Thus  even  small  craft  might  receive  the 
clamshell  while  still  accommodating  them 
to  the  old  rigs.  The  lake  fleet,  when  it 
had  been  remodeled  according  to  this 
design  was  again  a  unit  and  the  docks 
might  grow  as  they  pleased ;  the  vessels 
had  caught  step.  Then  the  older  docks 
discarded  the  hand  filled  bucket  for  the 
clamshells  and  the  lake  route  was  at  least 
started  upon  its  speed-breaking  pace. 
What  it  has  since  done  has  been  merely 
to  build  boats  bigger;  to  erect  larger 
clamshells  and  to  arrange  to  move  them 
faster.  Automatic  unloading  was  lake 
progress  in  the  seed ;  what  has  come  in 
nine  years  has  been  merely  the  tree  and 
the  fruit. 

Give  a  scientist  a  bone  and  he  will  re- 
construct the  animal  from  which  it  came, 
the  proportions  being  exact.  Give  a  mod- 
ern engineer  a  device  and  he  will  develop 
a  system  in  kind  to  fit  it.  Thus  from 
the'  clamshell  bucket  grew  a  complete 
dock  equipment.  The  clamshell  demanded 


a  place  upon  which  to  travel ;  that  revived 
and  made  permanent  the  cantilever 
bridge.  The  two  required  a  swift  motive 
power  and  the  docks  began  to  use  elec- 
tric motors.  In  some  form  these  things 
are  universally  used.  But,  clamshells 
carry  only  five  to  eight  tons ;  railroad 
cars  carry  forty  tons.  To  permit  the 
clamshells  to  work  continuously  even 
though  cars  were  not  instantly  available 
required  intermediate  and  temporary 
storage  open  at  the  top  to  receive  the 
ore  or  coal  and  openable  at  the  bottom  to 
discharge  it  into  the  car.  This  brought 
the  hopper — a  device  borrowed  from  the 
old  time  grist  miller  and  enlarged — 
which  is  now  upon  almost  every  dock. 

Even  before  automatic  unloading 
came,  there  was  automatic  loading.  The 
central  device  is  a  rocking  cradle.  It  is 
what  its  name  implies — a  rocking  cradle 
with  the  difference  that  this  coal-hand- 
ling apparatus  holds  the  cradle  itself  but 
invariably  spills  out  the  baby.  To  get  a 
squint  at  it,  imagine,  if  you  can,  four 
sturdy  steel  legs — two  planted  stub- 
bornly on  either  side  of  a  railroad  track 
— supporting  a  good  sized  house  or  ma- 
chine shop  elevated  to  about  twenty  feet 
in  the  air.  It  looks,  at  a  distance,  like  a 
rough  bungalow  upon  stilts  with  incline 
planes  leading  up  to  the  front  and  rear 
doors.  The  car  by  the  newer  devices  is 
hoisted  by  an  elevator  up  to  the  cradle ; 
is  clamped  into  position  ;  is  turned  bot- 
tom side  up  and  spills  its  contents  upon 
a  huge  pan  or  "apron"  which  funnels  the 
commodity  down  into  the  waiting  boat ; 
is  turned  upright  again :  is  released ;  and 
is  lowered  into  the  yard. 

At  one  dock  erected  at  Toledo.  Ohio, 
last  year  this  whole  operation  of  hoist- 
ing, unloading  and  returning  the  car  to 
the  yards  consumes  but  thirty  seconds — 
two  cars  may  be  dumped  in  a  minute. 

With  a  watchmaker's  fancy  for  assem- 
bling things.  I  always  want  to  throw 
speedy  contrivances  into  a  combination 
and  watch  them  work.  If  you  and  I  can 
see  one  or  two  set  up  and  moving,  the 
others  come  at  command  of  the  imagina- 
tion for  they  are  but  variations  in  ar- 
rangement and  grouping  rather  than  in 
the  devices  used. 

The  most  interesting  view  is  from  a 
point  east  and  south  of  the  Union  Sta- 
tion at  Cleveland,  from  which  one  may 
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look  clown  upon  the  lake  coal  dock  of  the 
Pennsylvania  Railroad.  Away  up  on 
the  bluff  is  Cleveland  itself— cold  and 
practical  but  yet  human.  Followin.i^  the 
man's  inborn  love  of  the  water,  she  is 
forcing-  the  business  section  directly 
north  through  the  old  disreputable  dis- 
tricts until  her  retail  stores  and  muni- 
cipal buildings  from  the  blufif  cool  them- 
selves by  the  lake  breezes — another  Chi- 
cago planning  for  another  Michigan 
avenue.  Down  a  ravine  to  the  east — a 
ravine  of  commerce — creeps  the  railroad 
from  Newburgh  and  the  south.  It  crawls 
along  under  the  bluff — another  Illinois 
Central,  as  you  see — and  having  arrived 
at  a  bit  of  open  ground,  spreads  out 
seventy-five  lines  of  railroad  yard  track 
like  so  many  ribs  to  a  fan.  At  the  outer 
end.  these  are  tied  together  again  by 
other  bands  of  steel  and  at  the  climax 
stands  one  of  those  stiff  legged  machines 
with  a  rocking  cradle  housed  in  the  loft. 
Last  evening  at  sundown,  three  long 
trains  crept  down  through  that  ravine 
bringing  coal  from  Pittsburgh.  This 
morning  the  whole  yard  below  the  bluff' 
was  black  with  cars  of  coal,  all  arranged 
into  short  rows  pointing  out  to  the  lake. 
Coming  out  of  the  haze  hanging  over  the 
harbor  and  offing  was  one  big,  slow 
steamer  creeping  up  to  the  dock.  Loom- 
ing- bulky  yet  softly  outlined  in  the  mist 
stands  that  one  piece  of  lake  machinery. 
The  morning  may  be  full  of  illusions ; 
this  carries  none :  it  is  too  calculating. 
Somehow  it  clashes  a  little  for  exactly 
under  foot  in  the  yard,  like  a  ranger's 
cow  horse  on  guard,  stands  a  single  small 
locomotive  ready  to  herd  in  the  cars ;  to 
carry  them  to  the  shambles,  you  think. 

One  "cut"  of  the  cars  begins  to  creep 
towards  the  rocking  cradle.  One  car  is 
detached,  is  caught  by  a  mechanical 
device,  passes  through  the  cradle  and  is 
down  the  incline  again  inside  of  a 
minute  and  another  takes  its  place. 

After  a  while,  the  process  is  stopped 
while  the  boat — heavy  by  the  head,  as  the 
sailors  say — is  moved  up  to  permit  an- 
other hatch  to  be  filled.  Then  the  pro- 
gram is  carried  out  again. 

The  work  started  this  morning  at 
about  eight  o'clock.  This  afternoon  at 
three,  two  hundred  empty  cars  are 
standing-  in  the  yard,  the  smoking  rock- 
ing cradle  is  lying  idle  while  it  cools  off* 


and  the  boat  is  almost  hull  down  on  the 
horizon,  with  her  nose  pointed  toward 
Duluth.  Since  this  morning,  she  has 
taken  on  board  more  than  seventy-five 
hundred  tons  of  coal. 

It  is  a  summer  day  and  the  picnic 
crowds  are  out  at  Put-in-Bay.  The  high 
school  boys  stop  their  sentimental  discus- 
sion of  Perry's  victory  long  enough  to 
trace  the  indistinct  lines  of  a  freighter 
away  to  the  north.  Their  minds  are  on 
the  bloody  victory  of  yesterday :  they  do 
not  know  or  care  much  about  the  blood- 
less victory  of  that  morning — the  victory 
of  peace.  Neither  does  the  master  of  the 
steamer  think  much  of  it :  it  is  an  every- 
day event  wnth  him.  He  is  concerned 
with  the  ragged  promontory  of  Point  au 
Pelee  just  off  his  starboard  quarter  and 
thanks  his  lucky  stars  that  the  weather 
is  calm  and  that  the  government  has  been 
liberal  with  its  can  buoys.  Four  more 
such  days — everywhere  picnic  crowds, 
camper-s  and  tourists,  who  see  and  yet 
do  not  see — and  the  big  steamer  blows 
two  long  blasts;  a  tug  comes  creeping 
out  of  a  white  blur  of  buildings  at  the 
foot  of  towering  hills  and  the  titan  of  the 
lakes  is  towed  peacefully  into  port  and 
warped  up  along  another  dock.  It  may 
be  she  is  at  Ashland  or  Two  Harbors  or 
even  over  at  Fort  William  on  the  Can- 
adian side,  but  the  chances  are  that  she 
is  at  Duluth.  I  am  going  to  assume  that 
she  has  tied  up  at  the  dock  of  the 
Duluth,  Missabi  &  Northern  Railroad — 
owned  by  the  Steel  Corporation — for 
there  we  will  find  the  speed-making 
devices  in  the  most  interesting  cluster. 

The  tug  snorts  and  fusses  up  to  the 
Government  channel  in  St.  Louis  Bay, 
passes  on  through  a  private  "slip"  and. 
on  the  water's  edge  ready  to  gorge  itself 
upon  the  vessel's  cargo,  comes  upon  our 
old  friend  the  clamshell  bucket  protrud- 
ing from  the  nose  of  a  traveling  crane, 
with  a  cantilever  bridge  in  the  back- 
ground. Under  the  bridge  is  a  great 
open  space  where  the  coal  may  be  stored. 
Running  under  the  bridge  but  close  up 
to  the  wharf  are  six  railroad  tracks  all 
filled  with  cars.  The  scene  is  a  familiar 
one;  you  duplicate  it  at  every  port  and 
come  to  know  instinctively  that  the  first 
part  of  the  boat's  cargo  is  to  be  dropped 
into  those  waiting  cars  while  the  over- 
flow will  be  content  with  storage  in  the 
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open  space.  No  matter  what  else  hap- 
pens, that  boat  "nust  not  be  kept  waiting 
in  port.  For  that  reason  the  cargo  must 
come  ovit  at  hghtning  speed  and  that 
explains  the  dock  with  its  mechanism. 

At  this  particular  dock,  you  notice 
something  quite  out  of  common.  Every- 
where you  find  hoppers.  As  the  travel- 
ing crane  with  its  clamshell  attached — 
it  suggests  to  your  whimsical  fancy  a 
busy  elephant  with  a  bucket  attached  to 
its  trunk — swings  the  coal  out  of  the 
hold,  it  drops  it  into  a  hopper  which 
holds  fifty  tons.  After  twenty-five  swings 
of  the  bucket — which  holds  two  tons — a 
car  is  brought  alongside  and  gets  its  full 
load  in  one  roaring  splash.  All  along  the 
\vater  front  and  extending  over  the  rail- 
road tracks  are  other  hoppers,  or  rather 
one  long  continuous  hopper,  divided  into 
bins  by  bulkheads.  This  bin  runs  the 
full  length  of  the  docks — six  hundred 
feet — and  you  notice  that  it  has  a  minia- 
ture railroad  on  top,  upon  which  travel 
diminutive  railroad  cars,  with  hopper 
bottoms.     After  noticing  that  this  little 


railroad  is  double  tracked  with  a  loop  at 
the  ends,  you  go  back  to  the  starting 
point  under  the  traveling  crane.  There 
you  discover  another  little  hopper.  It  is 
just  big  enough  to  hold  the  load  of  one 
little  car. 

One  little  car  is  coming  down  the 
"return  track"  from  having  made  the 
trip  around  the  loop :  it  passes  under  the 
hopper  and  gets  a  full  load  without  stop- 
ping;  and  starts  out  over  the  loop  again. 
This  time  you  watch  it.  As  it  climbs  a 
slight  incline,  you  see  that  underneath 
there  is  a  peculiar  little  device  that  is 
going,  at  some  point,  to  fit  into  another 
little  device.  You  watch  the  car  more 
carefully  now.  Just  as  it  passes  a  certain 
point  in  the  long  hopper  the  little  device 
engages  its  mate ;  the  bottom  of  the  car 
is  opened :  and  the  coal  drops  into  the 
space  beneath  the  tracks.  Almost  with- 
out hesitating,  the  car  travels  out  over 
the  loop  and  comes  back  for  another 
load.  .'Xt  this  dock  you  find  the  same 
device — a  hopper  filling  small  cars ;  these 
cars  traveling  over  a  loop  railroad  and 
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automatically  discharging  their  loads — 
upon  even  the  cantilever  bridge. 

The  big  ship,  although  she  has  been 
but  a  day  in  port,  has  filled  fifty  cars 
upon  the  railroad  tracks,  has  placed  an 
equal  amount  of  coal  into  the  long  bins 
and  has  discharged  the  equivalent  of  an 
hundred  cars — four  thousand  tons — upon 
the  storage  pile.  She  docked  at  eight  in 
the  morning ;  at  six  at  night — empty — 
she  whistled  for  a  tug.  The  secret  of 
this  speed?  Just  a  handful  of  mechanical 
devices,  hinging  upon  or  aiding  the  clam- 
shell bucket.  The  lakes  have  learned  to 
use  machines. 

On  the  way  back  to  Chicago,  by  rail — 
it  is  too  slow  to  travel  on  a  freighter  at 
twelve  miles  an  hour — we  stop  at  Mil- 
waukee. Here  is  a  bluff  upon  which 
homes  and  business  blocks  mingle  in 
friendliness.  At  our  feet  is  a  calm  bay 
encircled  by  a  sea  wall  behind  which 
small  yachts  ply  safely.  Outside  a  big 
ship  in  the  grip  of  a  little  tug  is  describ- 
ing a  long  arc  of  a  circle  as  she  makes 
for  the  docks  clustered  in  the  flats  of  the 
south.    A  mile  down  shore,  the  long  line 


of  docks,  factories  and  railroad  tracks  is 
cleft  by  a  ribbon  of  slate-colored  water 
leading  up  to  the  imposing  plant  of  the 
Milwaukee  Coke  and  Gas  Company. 
Squatted  upon  the  water's  edge — it  is  a 
stubby,  snubnosed  device — our  old  friend 
the  clamshell  runs  out  upon  a  steel  arm 
to  feed  itself  upon  the  ship's  cargo  and 
returns  as  easily  to  feed  its  load  into  a 
peculiar  little  hopper.  This  hopper  in 
turn  drops  the  coal  in  a  steady  stream 
down  to  a  belt,  troughed,  and  running  at 
the  rate  of  about  four  or  five  miles  an 
hour.  This  belt  carries  the  coal  about 
one  hundred  feet,  drops  it  upon  a  third 
belt  running  at  right  angles  to  the  first 
which  in  turn  carries  it  a  hundred  yards 
only  to  deposit  it  upon  the  third  belt, 
running  at  right  angles  to  the  second  or 
parallel  to  the  first,  which  travels  up  an 
incline  ending  in  a  tall  slim  building 
filled  with  hoppers,  screens  and  dusty 
chutes.  If  one  is  particular  about  soil- 
ing one's  linen  one  had  best  give  it  a 
liberal  clearance  for  it  is  the  home  of 
coal  dust.  If  one  is  of  a  mind  to  soil  a 
collar  to  get  at  the  heart  of  lake  mech- 
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anism,  the  door  to  the  right  as  one  fol- 
lows the  railroad  track  is  the  place  to 
enter. 

Up  two  flights  of  stairs  is  the  loft. 
Entering  at  the  right  is  a  noiseless  rub- 
ber-canvas belt  carrying  in  coal.  In  the 
center  with  a  continuous  roar  and  a 
cloud  of  black  dust  a  stream  of  coal  falls 
into  a  hopper.  Turn  this  lever  and  it 
goes  gliding  away  to  the  storage  pile 
inside  that  hollow  square  of  belt  con- 
veyors which  you  have  just  kft.  Turn 
this  other  lever  and  open  that  other  little 
gate  in  the  hopper.  The  coal  goes  rat- 
tling down  over  screens,  passes  up — 
separated  into  two  sizes — over  another 
belt ;  through  rolls  which  pulverize  it ; 
and,  by  devious  twists  and  turns  directly 
into  coke  ovens.  Twenty-two  hours  more 
and  it  will  be  turned  into  coke.  gas.  tar, 
ammonia,  and  a  hundred  other  products. 
This  building  reminds  me  of  the  ridge 
of  a  watershed ;  a  pufif  of  wind  decides 
between  two  rivers  into  which  the  rain- 
fall will  pass  ultimately.  Here  the  turn- 
ing of  a  lever  decides  between  the  coke 
ovens  and  the  storage  pile.  The  crux  of 
it  is  the  hopper — one  of  the  four  speed- 
making  devices  of  the  docks.  As  one 
sees,  readily,  this  is  a  little  different 
arrangement  of  devices  but  at  root  are 
the  same  tools — the  clamshell :  the  bridge 
upon  which  it  runs ;  the  electric  motor  to 
give  the  speed ;  and  the  hopper  to  catch, 
hold  and  distribute  the  commodity. 

Mechanical  appliances  are  neither  dis- 


criminating nor  discerning ;  they  operate 
with  cold  impartiality  in  coal,  iron  ore, 
W'heat,  sand,  mud.  or  stones.  They  insist 
upon  no  jurisdictional  lines  —  labor 
unions  sometimes  do,  it  seems — and  in- 
herently recognize  neither  holiday  nor 
mournful  occasion ;  they  just  w^ork.  Put 
them  alongside  a  water  course ;  dredge  a 
channel  in  front  of  them ;  warp  a  vessel 
up  to  the  snubbing  posts ;  turn  on  the 
electric  current ;  and  put  even  one  man 
at  the  motor;  and  before  you  think  the 
operation  fairly  started,  they  will  be 
scraping  the  steel  cover  of  the  ship's 
water  bottom. 

This  is  the  secret  of  the  success  of  the 
lake  route.  This,  even  more  than  the 
channel  itself,  makes  possible  the  ex- 
change between  Duluth  and  Pittsburgh. 
Without  this  speed  the  ships  could  not 
have  grown.  Without  cheap  loading  and 
unloading  Minnesota's  ore  would  have 
lain  buried  in  the  hills  and  Pittsburgh's 
coal  would  have  staid  at  home.  With  them, 
the  lakes  afford  the  best  and  cheapest 
transportation  in  the  world.  Upon  that 
cheap  transportation  hangs  the  present 
success  of  two  empires — one  of  food  and 
one  of  machinery  production.  In  all  this, 
a  machine  is  glorified  into  the  position  of 
an  empire  builder. 

You  may  ask  what  this  means  to  trans- 
portation. I  am  no  prophet  and  cannot 
answer.  .-Xt  the  stock  yards  they  have  a 
machine  which  will  pick  hog  bristles  out 
of  water  and  arrange  them  into  bundles. 
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No  one  seems  to  have  done  the  easier 
thini^  of  getting-  boxes  and  bundles  into 
and  out  of  cars  or  ships  by  machinery. 
Thus  for  automatic  loading  and  unload- 
ing of  "package  freight"  we  must  wait. 
You  may  ask  again  what  this  means  to 
other  water  courses.  That  is  easier.  The 
Atlantic  Coast — fully  fifteen  years  be- 
hind the  times  in  such  matters — is  catch- 
ing step  under  the  leadership  of  the  New 
England  Coke  &  Gas  Company  of  Bos- 
ton. A  few  fast  unloading  plants  have 
come  and  others  will  follow.  This  means 
cheaper  coal  for  Boston  but  transporta- 
tion there  can  never  be  as  cheap  as  on 
the  lakes  because  boats  will  not  have  ore, 
grain  and  lumber  to  carry  in  the  opposite 


(hrection.  Baltimore  has  a  better  chance. 
With  Cuba's  ore  entering  and  coal  flow- 
ing out  to  Central  America  she  may  in 
time  be  the  Cleveland  of  the  Atlantic 
Coast. 

As  for  the  inland  rivers:  If  New 
Orleans  could  not  get  Birmingham  coal 
by  rail  and  if  she  had  something  to  ship 
north,  there  might  be  an  exchange  of 
Pittsburgh's  coal — via  the  Ohio  and  Mis- 
sissippi rivers — for  what  New  Orleans 
has  to  sell.  Without  that  exchange — 
without  loading  ships  in  both  directions 
— I  see  small  hope.  That  is,  the  chances 
are  slim  until  some  machine  is  invented 
to  get  package  freight  into  and  out  of 
vessels  quickly. 


We  are  not  sent  into  the  world 
to  do  anything  into  which  we 
can  not  put  our  hearts.  We 
have  certain  work  to  do  for  our 
bread  and  that  is  to  be  done 
strenuously;  other  work  to  do 
for  our  delight  and  that  is  to  be 
done  heartily;  neither  is  to  be 
done  by  halves  or  shifts,  but 
with  a  will;  and  what  is  not 
worth  this  effort  is  not  to  be 
done  at  all  —joim  Ruskin. 
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RAISING    THE    MAINE 

By 
CHESTER    CARTON 


REMEMBER  the  AlaineJ" 
To  confess  the  truth  we 
were  a  trifle  slow  in  reducing 
the  slogan  of  '98  to  concrete 
action,  for  it  required  a  mat- 
ter of  some  twelve  years  for  Congress  to 
wake  up  to  a  realization  that  something 
should  be  done  with  that  shattered  hulk 
in  Havana  harbor.  Even  then  nothing 
might  have  happened  had  not  a  promoter 
in  whom  the  commercial  instinct  was 
abnormally  developed  tried  to  float  a 
scheme,  at  other  people's  expense,  of 
course,  for  floating  the  sunken  warship 
and  converting  it  into  a  museum  to  be 
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exhibited  at  cities  along  the  Atlantic 
coast.  Strangely  enough,  the  public, 
which  is  always  ready  with  millions  for 
non-existent  mines,  wire-tapping  coups, 
and  other  solid  conservative  investments 
like  that,  had  not  a  cent  for  so  promising 
a  venture. 

One  part  of  the  scheme,  that  of  giving 
the  remains  of  those  who  went  down  with 
the  Maine  honorable  burial,  took  root  in 
the  Congressional  mind,  and  in  the  brief 
space  of  eight  years  blossomed  out  in  an 
appropriation  for  raising  the  wreck.  The 
first  object  specified  was  to  make  as 
thorough  an  examination  as  possible  with 
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a  view  to  ascertaining',  if  possil)k',  the 
cause  of  the  disaster ;  second,  to  remove 
the  remains  of  the  one  hundred  and  ten 
members  of  the  crew  whose  bodies  were 
not  recovered  and  .^ive  them  honorable 
burial  at  Arlin.^-ton  Cemetery;  third,  to 
recover  the  military  mast  of  the  Mai>ic 
intact  to  be  erected  as  a  monument  over 
the  o^raves  of  the  victims.  Incidentally, 
an  obstruction  to  navigation  in  Havana 
harbor  was  to  be  removed ;  but  that 
mii^ht  have  been  done  long  ago  with  a 
charge  of  dvnamite  if  the  circumstances 
had  been  dififerent.  But,  as  Captain  Sigs- 
bee  said. 

"The  explosion  of  the  Maine  was  the 
ultimate  incident  which  impelled  the  ])eo- 
ple  of  the  United  States  to  regard  Spain 
as  an  impossible  neighbor.  Although  the 
war  which  followed  was  not  founded  on 
the  destruction  of  the  Maine  as  a  political 
cause,  that  disaster  was  the  pivotal  event 
of  the  conflict  which  terminated  Spanish 
possession  in  the  Western  world.     Con- 


siderations like  tliis  must  continue  to 
give  the  Maine  a  unicjue  place  in  the  his- 
tory of  the  United  States,  especially  since 
the  character  and  magnitude  of  the  dis- 
aster make  it  one  of  the  most  shocking 
on  record." 

It  will  be  months  yet  before  the  official 
report  of  the  Naval  Court  of  ln(|uiry  on 
the  uncovered  wreck  is  made  ])ublic.  if  it 
ever  is.  for  there  is  many  a  slip  between 
the  cofferdam  and  the  removal  of  the 
wreck.  But  the  evidence  displayed  by 
lowering  the  water  in  the  cofferdam  is 
enough  to  confirm  the  man  in  the  street 
in  the  absolute  conviction  which  he  has 
cherished  ever  since  he  read  the  morning 
j)ai)ers  of  February  16,  1898 ;  namely, 
that  somebody  exploded  a  mine  under  the 
Maine.  As  long  ago  as  last  July  the 
structure  of  the  bow  as  far  back  as  frame 
eighteen  was  exposed,  permitting  a  good 
view  of  plates,  beams  and  ribs  which 
showed  conclusively  that  they  originally 
belonged  to  the  structure  of  the  double 
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bottom.  These  parts  are  now  elevated  to 
a  height  of  nearly  forty  feet  above  their 
proper  place.  If  they  were  not  lifted  up 
there  by  a  tremendous  exterior  explosion 
just  how  did  they  get  there?  It  will 
require  some  very  learned  talk  to  explain 
away  the  obvious  conclusion.  But  then 
all  this  has  been  known  ever  since  the 
Sampson  Board  of  Inquiry  reported  its 
opinion  in  May,  1898.  that  the  Maine  was 
destroyed  by  a  submarine  mine,  and  re- 
viewed the  evidence  upon  which  this 
opinioG  was  founded. 

Whatever  else  the  raising  of  the  Maine 
may  ultimately  dis- 
close at  least  one 
fact  will  be  so  con- 
clusively demon- 
strated  that  the 
dullest  may  see  and 
comprehend ;  name- 
ly, that  West  Point 
turns  out  some 
clever  engineers. 
When  you  come  to 
think  of  it,  some  of 
the  most  brilliant 
victories  of  the 
United    States 


Ms-8 


System  of  Cofferdam  Cylinders  That  was  Used 
TO  Lay  Bare  the  Maine. 


Army  have  been  won  in  contests  with  the 
forces  of  Nature  rather  than  with  human 
foes.  To  cite  one  instance,  it  may  be 
mentioned  that  Col.  Goethals  of  the  U.  S. 
A.  Engineer  Corps,  went  down  to  Pan- 
ama where  he  is  achieving  the  biggest 
engineering  feat  this  world  has  witnessed 
after  a  number  of  distinguished  French 
and  American  engineers  had  gone  down 
and  had  come  aw-ay  again  without  accom- 
plishing anything  worth  mentioning. 

But  speaking  of  the  Maine,  the  raising 
of  that  decayed  hulk  from  the  bed  of  filth 
in  which  it  has  now  lain  for  thirteen  and 
a  half  years  is  more 
difficult  in  its  way 
than  the  digging 
of  the  Panama 
Canal.  The  latter 
is  the  bigger  task, 
to  be  sure,  but  dif- 
ficulties can  not 
always  be  meas- 
ured with  a  tape 
line. 

No  such  coffer- 
dam as  that  which 
now  encloses  the 
wreck  of  the  Maine 
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was  ever  built  in  so  <;rcat 
a  depth  of  water  upon  so 
unstable  a  bottom.  On 
the  face  of  it  the  task- 
seemed  hopeless ;  impos- 
sible. First,  there  are 
thirty-seven  feet  of  water 
which  in  itself  is  depth 
enoui^h  to  furnish  all  the 
trouble  any  reasonable 
engineer  could  ask.  Worse 
than  the  water  is  the 
twenty  feet  of  semi-liquid 
mud  and  the  unspeakable 
filth  that  the  City  of  Ha- 
vana has  been  pouring 
into  the  harbor  for  nearly 
four  centuries.  That 
makes  fifty-seven  feet  to 
go  before  anything  firmer 
than  water  is  reached,  for 
of  course  this  soft  mud 
has  no  holding  power. 
Then  a  soft  blue  clay 
is  found  for  the  next 
twentv-five  or  thirty 
feet. 

Under  these  condi- 
tions it  is  no  won- 
der so  many  weird 
schemes  were  proposed 
for  raising  the  wreck. 
Volunteer  plans  were 
by  no  means  confined 
to  the  cranks  who  are 
always  ready  with  advice  that  isn't 
wanted.  The  problem  was  so  difficult 
that  engineers  all  over  the  country  took 
a  lively  interest  in  it.  One  prominent 
engineering  contractor  in  New  York 
took  the  trouble  to  have  his  scheme  for 
raising  the  ]\Iaine  patented.  A  great 
number  of  possible  methods  were  sug- 
gested to  the  Board  of  Army  Engineers 
to  which  the  task  was  entrusted.  Those 
that  had  any  merit  fell  into  two  classes : 
first,  methods  by  which  the  wreck  was  to 
be  raised  bodily  from  the  bottom  by 
placing  underneath  or  attaching  to  it 
cables  enough  to  lift  the  weight  by  at- 
taching the  cables  to  caissons  which  were 
to  be  sunk  alongside  and  then  pumped 
out  so  that  their  buoyancy  might  furnish 
the  lifting  power.  The  only  other  prac- 
ticable way  that  could  be  found  after  a 
careful  study  of  the  conditions  was  to 
build    a    cofferdam    around    the    wreck. 


Plan  ok  Junction  of  Cofferdam 
Cylinders. 


Showing  Detail  of  Connection  at  "A" 
in  Cut  .-^bove. 


pumping  out  the  water, 
cleaning  away  the  mud, 
making  the  examination 
required  by  Congress  and 
then  lifting  out  the  wreck 
by  any  one  of  several 
practicable  methods.  The 
Board  was  decidedly  in 
favor  of  the  latter  method 
because  it  was  the  only 
possible  way  of  permitting 
an  examination  of  the 
wreck  as  it  lies.  Any  lift- 
ing method  would  so 
change  the  relative  posi- 
tion of  the  wreckage  that 
a  decision  regarding  the 
cause  of  the  disaster 
would  become  impossible. 
After  making  a  number 
of  borings  to  ascertain  the 
character  of  the  bottom 
and  after  experiment- 
ing W'ith  sheet  steel 
piles  the  Board  decided 
that  the  cofferdam 
should  be  constructed 
of  a  series  of  twenty- 
two  cylinders  composed 
of  interlocking  sheet 
steel  piles,  the  cylinders 
at  the  sides  of  the 
wreck  to  be  fifty  feet 
in  diameter,  those  at 
the  bow  and  stern  forty 
feet  in  diameter.  This  row  of  cylinders 
was  to  be  placed  far  enough  away  to 
avoid  loose  wreckage.  This  distance 
was  fixed  at  forty-five  feet.  x\s  the 
Maine  was  324  feet  long  and  fifty-seven 
feet  beam  the  area  enclosed  by  the  coffer- 
dam is  about  three  acres. 

Each  cylinder  was  built  up  in  place 
one  pile  at  a  time.  First  the  piles  were 
driven  into  the  mud  just  far  enough  to 
hold  them,  their  position  being  deter- 
mined by  a  tem.plate  fixed  on  top  of  a 
pile  driven  in  the  center  of  the  cylinder 
site.  All  the  piles  forming  a  cylinder 
were  thus  carefully  placed  in  position 
before  any  was  driven  to  its  final  depth. 
The  piles  were  driven  to  a  depth  of  sev- 
enty feet,  which  gives  them  a  hold  of 
about  thirteen  feet  in  the  blue  clay.  As 
they  project  about  five  feet  above  the 
surface  the  total  length  of  the  piles  was 
seventy-five    feet.      Owinp-   to    the    diffi- 
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culty  of  handling  such  lengths  they  were 
cut  in  two  and  spliced  as  they  were 
driven.  The  cylinders  are  connected  by 
arched  walls  near  their  outer  faces. 

Both  the  cylinders  and  spaces  between 
them  and  the  arched  wall  are  filled  with 
clay  dredged  from  the  harbor  bottom. 
In  this  work  one  of  the  largest  suction 
dredges  in  existence  was  used.  It  has 
a  capacity  of  12,500  cubic  yards  a  day; 
but  the  filling  used  was  so  hard  that  it 


of  every  day  practice,  as  the  Board  avers  ; 
but  the  building  of  such  a  cofiferdam  as 
that  which  encloses  the  Maine  is  decid- 
edly not  an  every  day  affair.  It  involved 
the  assembling  at  Havana  of  an  outfit 
worth  half  a  million  dollars  and  a  force 
of  three  hundred  men,  and  the  driving  of 
3,200  sheet  steel  piles,  each  seventy-five 
feet  long.  Placed  end  to  end  this  would 
make  a  band  of  steel  forty-five  and  a 
half  miles  long. 


KE.'^R  TURRET  AND  GUNS,  COVERED  WITH  BARNACLES. 


could  deliver  only  1.500  yards  a  day.-  A 
delivery  pipe  was  laid  entirely  around  the 
cofferdam  and  a  gate  was  opened  oppo- 
site the  cylinder  to  be  filled.  Loose 
wooden  boxes  were  placed  in  some  of  the 
cylinders  from  bottom  to  top.  During 
the  operation  of  filling  these  boxes  were 
tested  from  time  to  time  by  pumping. 
.\s  the  pumps  did  not  bring  up  any 
muddy  water  the  engineers  knew  the 
filling  was  solid  clear  through  and  that 
there  was  no  percolation. 

The  construction  and  unwatering  of  a 
coft'erdam  is  a  piece  of  engineering  work 


Nor  is  this  kind  of  work  without  its 
dangers.  A  cofferdam  of  interlocking 
sheet  steel  piles  only  twenty-five  by  sixty- 
feet  driven  in  New  York  harbor  in  fifty 
feet  of  water  and  silt  burst  and  had  to  be 
finished  under  compressed  air.  But  the 
Army  engineers  had  good  luck  or  good 
judgment,  which  is  almost  as  satisfac- 
tory, for  only  two  mishaps  occurred  in 
building  the  cofferdam.  In  driving  the 
last  pile  which  was  to  close  up  one  cyl- 
inder the  tension  proved  too  great  and 
the  joints  tore  apart.  The  other  mishap 
was  caused  by  striking  some  wreckage. 


MAST  OF  THK  MALXE.    BROUGHT  TO  NEW  YORK  FROM  HAVANA. 


To  give  an  idea  of  what  the  cofferdam 
has  to  withstand  it  may  be  said  that  the 
saturated  clay  with  which  the  cyhnders 
are  filled  weighs  about  one  hundred  and 
twenty  pounds  to  the  cubic  foot.  As  salt 
water  weighs  but  sixty-four  pounds  to 
the  cubic  foot  the  cylinders  had  to  with- 
stand a  pressure  of  1,184  pounds  to  the 
square  foot  before  the  dam  was  pumped 
out;  the  interlocking  joints  had  to  with- 
stand 29,600  pounds  per  lineal  foot. 

After  the  water  was  pumped  out  the 
bursting  pressure  inside  the  cylinders 
remained  the  same  while  the  external 
pressure  of  the  water  was  also  the  same. 
The  pressure  of  the  water  on  the  outside 
of  the  dam  ranges  from  nothing  at  the 
surface  to  2.368  pounds  to  the  square 
foot  at  a  depth  of  thirty-seven  feet.  The 
total  water  pressure  on  each  fifty-foot 
cylinder  is  2,190.400  pounds,  while  the 
average  overturning  pressure  on  each 
lineal  foot  of  the  cylinder  is  about  fifty 
thousand  pounds.  The  pressure  on  the 
interlocking  joints,  tending  to  tear  them 


apart,  averages  7.400  pounds  per  lineal 
inch.  These  joints  are  built  to  stand  a 
strain  of  but  10,000  pounds  per  inch. 

Of  course  the  empty  cylinders  could 
not  begin  to  withstand  the  pressure  of 
the  water  against  them.  They  would 
bend  over  in  the  soft  mud  and  fall  apart 
like  a  barrel  from  which  the  hoops  had 
been  removed.  The  clay  filling  is  un- 
certain, for  clay  has  a  peculiar  faculty  of 
playing  mean  tricks  at  the  most  unex- 
pected times.  There  is  constant  danger 
that  the  soft  greasy  stuff  may  flow  under 
the  heaVy  pressure  until  it  pushes  over  a 
cvlinder  and  one  of  the  interlocking 
joints  gives  way.  Then,  of  course,  the 
cylinder  would  prom])tly  collapse  and 
the  cofferdam  would  be  Hooded  so 
quickly  that  any  men  working  on  the 
wreck  would  not  have  much  time  to  gos- 
sip if  they  wanted  to  get  out  alive. 

Nothing  of  the  kind  has  ha])])ened  yet ; 
but  as  the  job  will  not  be  completed  for 
some  months  it  still  retains  blood-curd- 
ling possibilities  to  make  it  interesting. 

IS3 


THE  HULK  OF  THE  MAINE   RESTING  ON  MUD  IN  THE  BOTTOM  OF  HAVANA  HARBOR. 


To  help  withstand  the  tremendous 
pressure  the  clay  filling-  of  the  cylinders 
was  scooped  away  from  the  inner  walls 
and  piled  against  the  inner  side  of  the 
outer  walls  to  shift  the  center  of  gravity 
as  far  out  as  practicable,  while  the  bot- 
toms of  the  cylinders  were  braced  on  the 
inside  by  dumping  against  them  twenty 
thousand  cubic  yards  of  stone. 

When  the  cofferdam  was  completed 
working  platforms  were  built  upon  it  and 
two  centrifugal  pumps  were  placed  on 
floats  inside.  The  larger  pump  is  capable 
of  lowering  the  water  in  the  cofferdam 
one  foot  an  hour  while  the  other  can 
lower  the  water  one  foot  in  five  hours. 

The  first  surprise  came  for  the  engi- 
neers on  August  third  when  after  lower- 
ing the  water  twenty-two  feet  the  bottom 
was  laid  bare.  There  should  have  been 
fifteen  feet  more  of  water,  and  there 
probably  would  have  been  if  that  im- 
mense load  of  stone  had  not  forced  the 
yielding  mud  up  that  distance.  There  were 
seventeen  feet  of  mud  to  dredge  before 
the  keel  appeared.     The  removal  of  the 
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mud  would  allow  the  stone  to  slide  away 
from  the  bottom  of  the  cylinders,  which 
would  necessitate  piling  in  more.  As  the 
engineers  then  saw  it  there  was  a  possi- 
bility that  the  stone  that  would  have  to  be 
thrown  in  might  prevent  them  from 
reaching  the  bottom  of  the  Maine. 

The  first  human  remains  found  on  the 
wreck  itself  were  brought  to  light  by 
some  workmen  on  June  19.  Of  the  245 
who  went  down  with  the  ship  the  bodies 
of  135  were  afterward  picked  up. 

Search  of  the  officers'  quarters  resulted 
in  the  discovery  of  a  paper-covered  novel, 
"Wormwood,"  by  Marie  Corelli,  the 
owner's  name  on  the  title  page  being 
illegible ;  a  pair  of  binoculars  much  cor- 
roded ;  two  rain-coats,  two  rubber  door 
mats,  a  barrel  of  mineral  water,  a  quan- 
tity of  porcelain  belonging  to  the  cap- 
tain's and  the  ward-room  messes  and  a 
number  of  pencils  and  rubber  bands. 
All  metallic  objects  were  reduced  to 
unidentifiable  masses  of  black  oxide.  A 
few  scattered  bones  are  picked  up  from 
day  to  day. 


GROWING    SUGAR    ON    THE    FARM 

By 
PAULCRISSEY 


THE  enormous  task  of  satisfy- 
ing- the  "sweet-tooth"  of  this 
nation  has  opened  a  new  field 
of  activity  for  men  who  have 
Httle  or  no  money,  and  who 
are  regularly  employed  in  business,  as 
well  as  for  those  on  small  farms  or  who 
have  ambitions  to  become  "forty-acre 
farmers." 

The  United  States  uses  more  sugar 
than  any  other  nation  in  the  world,  ac- 
cording to  the  reports  of  experts,  and  it 
falls  short,  by  many  thousands  of  tons,  of 
producing  what  it  consumes.  Indeed,  so 
eager  are  the  capitalists  who  are  inter- 
ested in  the  sugar  industry  to  have  men 
take  up  the  raising  of  sugar  beets  that 


they  are  offering  "special  premium"  in- 
ducements, intended  to  greatly  increase 
the  annual  sugar  output  in  this  country. 
I'ut  the  opportunities  of  sugar  beet 
culture  are  not  confined  to  the  man  ir.  ehe 
country  town  or  the  suburb  of  the  big 
city  who  works  for  a  salary  and  has  a 
keen  eye  for  making  a  little  something 
"on  the  side."  It  offers  the  same  chance 
to  the  laboring  man  who  needs  more 
money  than  his  weekly  wage  and  is  will- 
ing to  work  early  and  late  to  get  it.  For 
him  it  is  a  family  affair — and  the  larger 
and  livelier  the  family  the  surer  his  grip 
on  the  opportunity  to  buy  a  little  place 
of  his  own,  or  to  take  any  of  the  advance 
steps  which  call  for  more  money  than  he 
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SUGAR   BEET  CULTIVATION  IN  THE  SPOKANE  VALLEY. 

This  is  an  irrigated  tract  of  S.OCKl  acres. 


can  save  from  his  regular  earnings.  And 
if  his  children  belong  to  the  Honorable 
Order  of  Hustlers,  the  chances  are  in 
favor  of  his  winning  his  heart's  desire  by 
way  of  the  sugar  beet  patch. 

In  Geneva,  Illinois,  lives  a  young  man 
who  is  regularly  employed  in  Chicago — 
thirty-five  miles  away.  This  year  he 
cleared  $1,660  by  raising  sugar  beets 
and  he  has  not  lifted  his  hand  to  do  a 
stroke  of  physical  work.  He  has  a 
natural  inclination  towards  farming  but 
his  business  is  such  at  present  that  he 
cannot  leave  it  to  devote  his  entire  time 
to  agriculture.  So  he  did  what  many 
another  man  is  doing  today.  He  went 
into  farming  by  proxy  "on  the  side." 

Two  years  ago  this  man  saw  an  oppor- 
tunity in  the  raising  of  sugar  beets.  He 
rented  forty  acres  from  a  farmer  on  the 
outskirts  of  Geneva  and  by  advertising 
he  found  a  family  consisting  of  seven 
members  who  agreed  to  work  the  place. 
The  father  was  eager  to  make  something 
extra  and  the  children  were  willing  to 
help  him  realize  that  ambition.  The 
family  consisted  of  a  father  and  mother 
and  five  children,  three  of  them  girls  and 
two  boys.  He  paid,  on  a  contract,  $20 
per  acre  per  season  for  their  work.  For 
his  team  work  he  had  to  pay  excessive 
prices.  The  livery  stable  was  his  only 
dependable  recourse  and  in  a  residence 
town  teams  and  men  come  high  at  the 


regular  day  rates  of  a  popular  stable. 
But,  in  spite  of  this  handicap,  the  proxy 
farmer  tackled  the  task  and  put  in  his 
spare  time,  early  morning  and  in  the 
early  evenings  of  summer  inspecting  his 
farm  and  the  work  being  done  on  it. 
He  kept  a  close  book  account  of  every 
dollar  and  penny  put  into  the  enterprise 
and  here  is  a  summary  of  all  his  expendi- 
tures : 

$800.00  contract  labor  with  family 
200.00  rent  of  fortv  acres 
80.00  plowing 
50.00  harrowing 
50.00  rolling 
40.00  seeding 
240.00  cultiva'ting 

60.00  pulling  beets 
240.00  hauling  to  cars 
180.00  cost  of  seed 


$1,940.00  Total  cost  of  producing. 

From  his  forty  acres  he  harvested  a 
crop  of  600  tons  of  sugar  beets,  for  which 
he  had  a  contract  with  a  factory  at  $6  per 
ton.  He  averaged  15  tons  to  the  acre. 
The  company  sent  him  a  check  for 
$3,600.  Deducting  the  cost  of  production 
this  left  him  a  neat  little  profit  of  $1,660. 
And  all  of  this  was  aside  from  his  salary. 
His  regular  occupation  had  not  been  in- 
terrupted. 

The  cost  figures  were  submitted  to  a 
sugar  beet  expert,  who  remarked : 


IS6 


(.K(  )\\l.\(i  SrCAK  (  ).\  TIM':  lARM 


187 


"They  are  very  lii.C^Ii.  There  is  no  need 
oi  sugar  beets  costing  more  than  $31  yicv 
acre  to  raise,  but  of  course  it  takes  in- 
tensive farming  to  raise  them  right  and 
get  good  results." 

Sugar  beet  culture  is  very  intensive 
farming — farming  where  families  of  chil- 
dren devote  their  whole  time  to  keeping 
the  soil  in  condition.  r>eet  seeding  begins 
the  latter  part  of  April  or  early  in  May. 
and  is  done  with  a  four-nnv  seeder 
drawn  by  two  horses.  Great  care  is  ex- 
ercised in  the  preparation  of  the  seed  bed. 
After  it  is  plowed  a  thorough  harrowing 
follows.  Deep  plowing  is  an  essential 
feature  in  preparing  the  soil.  The  ground 
is  then  rolled  and  the  seeding  begun. 
Seed  costs  about  15  cents  per  jiound  and 
thirty  ])ounds  to  the  acre  are  usually  re- 
(|uired. 

The  continued  cultivation  between  the 
rows  makes  the  ultimate  success  of  the 
sugar  beet  crop.  Six  and  seven  and  even 
ten  times  a  season  the  experienced  beet 
raiser  will  stir  the  ground  in  his  field,  and 
the  more  this  is  done  the 
better  and  surer  will  be  the 
crop,  for  sugar  beets  stand 
drought  better  than  any 
other  crop  in  the  United 
States. 

Investigations  in  Ger- 
many which  extended  over 
a  period  of  many  years, 
showed  that  after  sugar 
beets  had  been  planted  as  a 
rotating  crop  on  one-fifth 
of  a  certain  area,  the  re- 
maining four-fifths  of  that 
area  yielded  24^/r  more 
wheat.  14.89^  more  rye, 
25.2%  more  barley,  41.5% 
more  oats.  86%  more  peas 
and  72.3  9f  more  potatoes 
than  was  secured  before 
the  introduction  of  the 
sugar  beet  as  a  rotating 
crop.  Practically  the  same 
benefits  have  been  received 
in  this  country  where  the 
sugar  beet  has  been  used  as 
a  rotating  crop.  Its  bene- 
fits to  the  soil  are  enor- 
mous. 

In  the  western  lands  of 
the  United  States  where 
the  irriijated  farms  are  now 


raising  great  quantities  of  sugar  beets, 
there  has  sprung  up  a  new  usage  for  the 
beet  tops,  and  lumdreds  of  head  of  cattle 
are  being  fattened  on  both  the  tops  and 
the  crushed  mash  which  is  thrown  out 
from  the  various  beet  sugar  mills  in  the 
locality.  Many  farmers  in  the  northern 
portion  of  the  country  are  using  the  tops 
with  other  material  for  silage,  in  which 
condition  they  kee])  for  several  years. 
The  stable  cleanings  from  the  silage-fed 
cattle  of  course  go  back  to  the  land. 

IJeet  sugar  factories  start  their  oper- 
ations early  in  October.  They  usually 
run  for  a  period  of  90  or  100  days.  1  lere 
is  a  peculiar  advantage  on  the  side  of  the 
beet  farmer.  With  machinery  that  can 
be  used  only  for  the  manufacture  of 
sugar  these  huge  factories  are  dependent 
solely  upon  their  farmer  clients.  Their 
wheels  cannot  turn  unless  the  farmer  has 
done  his  work.  The  "Interest"  is  here 
miiquely  dependent  upon  the  man  of  the 
soil. 

The    farmer    cultivates    his    land ;    the 
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sugar  manufacturer  cultivates  the  farmer 
— and  makes  a  very  thorough  job  of  it 
too. 

Sugar  factories  today  employ  experi- 
enced agricultural  specialists  who  know 
the  science  of  raising  beets  to  the  last 
word  of  the  chapter.  When  a  beginner 
signifies  his  intention  of  starting  out  to 
raise  sugar  beets  he  may  send  for  one  of 
these  experts  who  will  assist  him  in  the 
selection  of  his  land,  instruct  him  in  the 
climatical  and  topographical  pecuUarities 
of  his  location,  coach  him  as  to  the  spe- 
cial balance  of  fertiUzing  elements  de- 
manded by  his  soil  and  give  him  general 
pointers  on  the  work  that  is  to  be  done. 
Xot  only  do  the  factories  extend  the 
helping  hand  to  the  growers  in  the  matter 
of  technical  instruction,  but  financially  as 
well  and  it  is  said  that  practically  every 
sugar  beet  factory  in  the  United  States 
has  one  printed  contract  form  which  is 
used  as  often  as  need  requires,  stipulating 
that  the  factory  agrees  to  pav  the  cost  of 
production,  and  providing  that  the  pay- 
ments are  to  be  made  at  certain  stages  of 
the  crop's  development.  For  instance, 
the  contract  laborer  is  paid  $200  when 
the  thinning  is  done,  he  is  paid  a  few  hun- 
dred dollars  more  when  the  last  cultivat- 
ing and  hoeing  is  completed,  and  the 
balance  is  paid  when  the  crop  is  on  the 
cars  en  route  for  the  factory.  Further- 
more the  factory  pays  the  freight 
charges. 

The  factories  throughout  the  country 
have,  this  year,  spent  thousands  of  dol- 
lars among  the  farmers  who  supply  their 
products,  in  prizes  for  the  best  shaped 
beets  and  for  those  making  the  highest 
sugar  tests.  Shapeliness,  cultivation 
methods,  use  of  various  fertilizers  and 
bounteous  yields  have  all  counted  in  these 
contests  for  which  the  cash  prizes  some- 
times ran  as  high  as  $100  and  even  $200. 
The  industry  is  new,  but  not  so  new  that 
the  scientific  side  of  it  is  a  serious  prob- 
lem. Profitable  results  are  almost  certain 
under  reasonable  conditions. 

A  family  of  seven  may  handle  forty 
acres  of  sugar  beets  with  comparative 
ease.     Big  companies  formed  expressly 


for  the  purpose  of  raising  sugar  beets 
have  hundreds  of  acres  planted  to  that 
product,  and  they  do  their  intensive  farm- 
ing on  an  extensive  scale.  Portable 
houses  are  used  by  the  help  in  such  in- 
stances and  they  are  moved  from  one 
portion  of  the  field  to  the  other  as  the 
work  progresses.  Traction  engines  and 
gang  plows  are  now  in  use  in  the  big 
beet  fields.  However,  the  forty  acre 
farmer  of  sugar  beets  takes  no  chance. 
He  is  practically  sure  of  his  returns. 
From  fifteen  to  twenty  tons  per  acre  of 
sugar  beets  are  the  average  yields  in  all 
parts  of  the  country,  and  the  prices  are 
usually  non-fluctuating. 

Today  the  beet  sugar  manufacturers 
are  paying  a  fixed  scale  of  prices  rang- 
ing from  $5  to  $6  per  ton.  This  price 
varies  under  the  different  styles  of  con- 
tracts, and  in  some  portions  of  the  sugar 
beet  sections  the.  factories  have  started  a 
sliding  scale  of  prices  governed  by  the 
amount  of  saccharine  found  in  the  stock 
delivered.  This,  however,  is  plainly 
stated  in  the  contracts.  The  factories,  as 
a  rule,  are  as  eager  to  have  the  price 
stipulated  in  black  and  white  as  are  the 
farmers,  and  all  contracts  are  usually 
closed  before  the  crop  is  started  in  the 
fields. 

The  forty-acre  farmer  can  find  a  use 
for  his  land,  in  the  culture  of  sugar  beets, 
that  is  not  too  intensive.  He  is  practically 
assured  of  a  profit,  his  crops  are  prac- 
tically certain  and  he  may  either  work 
his  farm  with  his  family  or  find  profit 
in  proxy  farming.  The  investment  of  his 
own  money  or  the  investment  of  the  fac- 
tory's money  is  optional  with  him.  He 
may  keep  his  own  horses  or  he  may  rent 
them  or  hire  his  team  work  by  the  day 
or  season.  He  may  live  on  the  place  or 
he  may  be  elsewhere  employed.  He  may 
be  a  farmer  and  a  salaried  man  the 
same  time.  He  can  make  a  good  profit 
on  his  forty  acres  if  he  watches  his  out- 
goings as  closely  as  he  will  his  returns. 
For  the  man  who  wants  to  take  a  hand 
at  play-farming  there  is  perhaps  no  easier 
road  to  reasonable  profit  than  raising 
suerar  beets. 


Halibut  Fishin 
de  Luxe 

6y  William  Thornton   ProSvSer 


C()AII'^,  tear  yourself  away 
from  business  a  couple  of 
weeks — or  fifteen  minutes, 
anyway — and  make  a  trip  to 
tlie  halibut  banks  of  the 
North  Pacific.  We'll  get  on  one  of 
the  big"  halibut  steamers  that  sail  out  of 
Puget  Sound,  and  we'll  come  back  with 
close  to  a  quarter  of  a  million  pounds  of 
beautiful  white-meated  fish  that  will  fill 
half  a  dozen  refrigerator  cars,  and  be 
rushed  across  the  continent  in  express- 
train  time,  to  Boston,  New  York,  Balti- 
more and  the  other  big  cities  of  the 
Atlantic  seaboard. 

Your  ten  to  fourteen  days  on  the 
banks  will  be  well  spent,  and  you  can 
occupy  as  pleasant  a  stateroom  as  you 
would  wish,  with  hot  and  cold  water  and 
electric  lights — so  much  improved  are 
the  fishino-  boats  of  today  over  the  reek- 
ing old  cod  schooners  that  used  to  fish 
the  Newfoundland  banks.  And  besides 
your  comforts,  the  cruise  will  take  you 
among  some  of  the  most  beautiful  inland 
waters  the  world  around,  up  the  Can- 
adian coast  into  Southeastern  Alaska. 

When  the  halibut  fishing  industry  on 
the  Pacific  was  a  much  smaller  business 
than  it  is  today,  the  schooners  found  all 
the  fish  they  could  haul  aboard,  ofif  Cape 
Flattery,  at  the  southern  entrance  to 
Puget  Sound,  and  even  yet  many  of  the 
smaller  vessels  bring  in  catches  from 
there,  but  the  big-fish  catches  are  ob- 
tained farther  and  yet  farther  to  the 
northward  each  year,  as  the  banks  are 
fished,  until  now  the  steamers  and  even 
the  big  gasoline  boats,  go  as  far  in  the 
direction  of  the  aurora  borealis  as  Sitka, 


the  ancient  capital  of  Russian  America — 
our  own  Alaska. 

At  the  dock  of  the  Indcpcndctit,  or  the 
Chicago,  or  some  other  of  the  halibut 
steamers,  in  Seattle,  you  will  find  a 
bustle  of  preparation  as  the  vessel  makes 
ready  for  sea.  Stores  are  being  rushed 
aboard,  kegs  of  herring  bait  are  being 
lowered  into  the  hold,  the  men  are  repair- 
ing their  dories,  stringing  new  trawls, 
painting  their  buoys ;  every  one  eager  to 
be  back  upon  the  banks.  Soon  the  cap- 
tain shouts  "Ail-aboard,"  and  the  voyage 
is  begun. 

We  turn  about  in  Elliott  Bay,  and 
leave  the  beautifully  terraced  city  of 
Seattle  in  our  wake,  the  bright  sunshine 
glinting  on  the  metal  roofs  of  the  down- 
town buildings  that  rise  almost  as  high, 
here  and  there,  as  the  hill  behind,  on  the 
windows  and  skylights,  all  cleansed  and 
polished  by  a  midnight  shower.  Then 
we  slip  past  \\'est  Point  light,  across  the 
straits  of  Juan  de  Fuca,  into  the  Gulf  of 
Georgia,  through  Johnson  Straits,  across 
Queen  Charlotte  Sound — but  that  takes 
a  couple  of  days,  and  is  a  little  aherd  of 
the  story,  for  as  soon  as  we  re  well  on 
our  way  the  crew  begins  tj  get  busy 
preparing  the  lines  and  hooks  for  ready 
use  upon  the  banks. 

Back  on  the  Atlantic  coast  the  fishers 
put  their  lines  in  buckets,  or  tubs,  but 
out  on  the  Pacific  they're  coiled  upon  the 
deck  and  covered  with  a  diamond-shaped 
strip  of  canvas  that  looks  something  like 
that  flat,  ungainly  fish,  the  skate.  So 
instead  of  having  a  "tub"  of  trawl  we 
have  a  "skate" — don't  misinterpret  the 
use  of  the  word. 
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GETTING  THE  STEAMER  READY.  AT  SEATTLE.  FOR  THE  HALIBUT  BANKS. 


For  every  dory  that  sets  the  lines  upon 
the  hahbut  banks  there  are  two  men  and 
four  or  five  skates  of  Une  that  must  be 
made  ready  and  baited  ere  we  reach  the 
grounds.  As  you  know  the  hahbut  is  a 
fish  whose  habitat  is  the  ocean  floor,  so 
the  fines  are  designed  to  string  along  the 
bottom  and  catch  the  gentleman  where 
he  lives.  Therefore  the  gear  is  made  up 
of  500  fathom  lines,  to  which  short  lines 
with  hooks  are  attached.  The  big  lines 
are  about  the  size  of  window-cord,  and 
the  shorter  lines,  called  "gangen,"  about 
half  as  big.  Herring  is  the  bait  used. 
The  little  fish  are  skillfully  skewered  on 
the  hooks. 

About  the  third  day  out  the  captain 
begins  to  look  for  a  good  place  to  fish. 
On  the  way  up  we  have  passed  all  sorts 
of  fishing  boats,  from  the  greasy  old 
schooners  that  once  were  ornaments  to 
Gloucester  or  Cape  Ann,  up  the  scale 
past  the  neat,  trim,  newly-made  schooner 
fresh  in  the  trade,  the  gasoliner,  some- 
times 100  feet  long,  and  capable  of  taking 
a  load  of  50,000  fish,  to  the  big  steamers 
of  our  own  class — one  of  them  a  revenue 
cutter  with  a  romantic  history,  now  con- 
demned to  a  life  of  drudgery. 

But  the  captain  may  sniff  at  the  spots 


where  small  boats  are  to  be  seen,  off  to 
windward,  and  may  keep  going  another 
day  to  the  north.  "We'll  try  it  here,"  he 
says,  and  the  first  dory  is  made  ready  for 
launching.  The  davits  swing  her  over 
the  side,  with  her  skates  and  fishers 
aboard,  and  the  men  must  be  skilled  and 
quick  to  release  both  ends  at  the  same 
time  the  dory  hits  the  water.  For  now 
you're  out  in  the  open  Pacific,  off  Coro- 
nation Island,  and  the  swells  of  the 
mighty  Pacific  roll  in  toward  the  land 
with  a  regularity  and  a  sweep  that  is  like 
the  breathing  of  a  monster. 

One  after  the  other,  the  vessel  slowing 
down  for  a  few  moments  as  each  dory  is 
thrown  over  the  sides,  the  boats  are 
placed  upon  the  banks,  and  in  half  an 
hour  there  is  a  great  circuit  of  fisher 
craft  dropping  their  lines  into  perhaps 
250  fathoms  of  water.  The  big  vessel 
stands  close  by,  for  all  the  world  like  a 
mother  hen  who  has  sent  her  little  chicks 
out  to  forage  for  a  meal. 

Then  late  in  the  afternoon  "Toot, 
Toot"  goes  the  mother-boat,  and  the  dory 
men  begin  pulling  in  their  lines. 

It's  a  lonely  wait,  there  upon  the  banks 
through  the  middle  of  the  day,  but  the 
fishermen   are   jolly   folk,   and   sing  and 
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jest  the  hours  away.  At  the 
sig'iial  from  the  whistle  the 
man  at  the  forward  end  of 
the  dory  hes^ins  windint^  in 
the  line  iij^nn  a  small  hand 
windlass,  and  sometimes  his 
task  is  a  heavy  one,  with  a 
.q"ood  string  of  fish,  each 
weighing-  from  25  up  to  100 
pounds  or  more. 

As  the  line  brings  up  fish 
after  fish  upon  the  roller  at 
tlie  stern  the  sternsman 
stuns  each  with  a  "goh- 
stick,"  and  throws  him  in 
the  bottom  of  the  boat, 
where  a  net  has  been  spread 
awaiting  him.  The  halibut 
is  not  a  game  fish,  at  any 
time,  and  halibut  fishing  is 
not  exactly  a  sport. 

The  lines  all  in  from  each 
buoy  that  has  been  set,  the 
dory  signals  it  is  ready  to 
be     picked     up,     and     the 


pRhPAKiNi;  THE  Skatrs  OF  Gear  Before  Keachim;  thk  FSanks. 
There  are  two  men  and  four  or  five  skates  of  line 
for  every  dory. 


DOKV  WITH  ITS  CKEW  GETTING  AWAY  FROM  THE  STEAMER. 

The  vessel  slows  down  for  a  moment  while  each  dory  is  thrown  over  the  sidis  and  scurries 
away  to  begin  fishing. 


THE  RETURN  WITH  THE  DAY'S  CATCH. 


steamer  comes  near.  Then  the  four  ends 
of  the  net  are  caught  together,  the 
donkey  engine  swings  the  load  aboard, 
the  dory  and  its  occupants  follow,  and 
the  steamer  is  off  to  the  next. 

All  this   seems   easy   enough   in   calm 


Bailing  the  Dory  Preparatory  to  Coming  Aboard. 


weather,  but  the  rub  comes  when  a  gale 
is  blowing  and  the  sea  is  so  rough  that 
its  name  long  ago  belied  it.  It  takes  a 
gale  that  would  carry  the  stern-post 
away,  to  discourage  the  fishermen,  but 
every  little  while  they  must  perforce  take 
a  day  off  from  their  trawls. 
"It  isn't  so  much  that  we 
mind  the  blow — that  ain't 
it,"  said  a  hardy  fisherman 
who  hates  the  shore,  "but 
it's  them  bloomin'  old  trees 
along  the  bottom. 

"Ye  see,  there's  little  for- 
ests o'  coral  covered  trees 
that  the  hooks  get  caught 
on.  An'  when  the  sea's  run- 
nin'  high  we  pull  an'  pull 
our  lines,  an'  when  they're 
fastened  tight  to  the  bot- 
tom, somethin's  got  to  give, 
with  the  boat  bobbin'  up  an' 
down  like  mad.  That's  the 
danger  of  a  spill. 

"These  here  dories  of 
ourn  don't  care  what  kind 
o'  weather  it  is,  but  some- 
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times  we  have  to  be  a  leetle 
bit  keerful  oursel's." 

And  the  truth  is  that 
every  Httle  while  a  traijedy 
of  the  sea  is  revealed  when 
an  empty  dory  is  found 
floating  on  the  bosom  of  the 
ocean,  as  pitiful  a  sight  as 
a  human  being  deserted  by 
the  mind  that  was  its  mas- 
ter. 

Each  trip  of  a  halilnit 
steamer  brings  back  s])cci- 
mens  of  these  deep-sea 
trees,  brought  to  the  sur- 
face by  the  halibut  lines. 
Curiously  alike  yet  unlike 
the  flora  of  the  shore  they 
form  interesting  curios  and 
ornaments  and  objects  of 
study  in  the  botanical  class 
room. 

Many  different  growths 
and  strange  fish  are  brought 
to  the  surface  on  the  halibut  lines.  Not 
only  does  the  sea  ofifer  opportunity  for 
nature  study,  but  the  rare  birds  that  have 
their  homes  to  the  north  of  the  ordinary 
routes  of  travel,  are  most  interesting  to 
the  ornithologist.  One  of  the  most  beauti- 


SWINGING   THE   NeT   OF    FlSH    ABOARD. 

ful  birds  is  the  Goney,  not  unlike  the 
albatross.  The  big  white,  clean-feathered 
gulls  are  the  constant  companions  of  the 
ship. 

It  may  take  us  a  week  or  ten  days  to 
get  a  couple  of  hundred  thousand  pounds 
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HoMKWARD  Bound— THE  Entire  Trevv  Poses  for  the  Photographer. 


of  halibut  aboard,  and  we  want  250.000 
to  give  the  ship  a  good  load.  Usually, 
however,  the  catch  is  a  good  one,  and 
the  fleet  of  boats  in  the  halibut  trade 
testifies  to  the  profits  of  the  deep-sea 
fishing.  The  men  are  paid  by  the  day, 
or  more  frequently  by  the  pound,  usually 
1  cent.  Before  the  halibut  fishing  busi- 
ness became  systematized,  the  fishermen 
received  a  straight  25  cents  a  fish. 


With  a  wireless  operator 
on  board  the  big  steamers 
have  a  decided  advantage 
in  marketing  their  product 
over  the  smaller  craft. 
When  the  market  is  high 
they  may  run  in  without 
waiting  for  a  full  cargo, 
and  so  reap  dollars  for  their 
owners.  Or  they  may  lag 
behind  when  the  price  of 
fish  is  down,  so  as  not  to 
glut  the  market  still  fur- 
ther. The  great  advantage 
is  in  timing  their  arrival  so 
as  not  to  overstock  the 
trade. 

Halibut  is  sold  from  the 
ships  at  5  and  6  cents  a 
pound  on  the  average. 
With  their  cent  a  pound 
the  fishermen  make  fine 
wages  for  their  time,  and  the  5  cent  price 
gives  the  owner  returns  of  $12,500 
on  a  good  steamer  load.  So  it  is  not 
strange  that  fortunes  have  been  made 
in  the  Pacific  Coast  halibut  trade,  and 
great  fishing  companies  have  devel- 
oped in  the  last  decade — for  previous  to 
that  the  toothsome  snow-white  flakes  of 
the  Pacific  halibut  steak  were  scarcely 
known  in  the  eastern  market. 


Dinner  Pail  Philosophy 

^  Good  judgment  is  often  a  lucky  guess. 

^  If  a  man  is  your  friend  he  doesn't  liave  to  tell  you  so. 

^  The  love  of  money  Is  also  the  root  of  much  matri- 
mony. 

^  Occasionally  a  woman  who  doesn't  gossip  furnishes 
a  lot  of  material  for  it. 


WITH    CEMENT 

By 
ROY    O .    RANDALL" 


CARL  and  Richard  Hendricks, 
who  hve  on  a  farm  near 
Elgin,  111.,  may  well  be 
termed  prodigies  in  the  line 
of  cement  building  construc- 
tion. Incidentally  the  era  of  cement 
building  seemingly  is  well  established 
when  two  youths  can  go  ahead  and,  with 
only  a  little  assistance  from  an  older 
person,  erect  the  three  buildings  shown 
in  the  accompanying  photographs.  Yet 
this  is  what  Carl  and  Richard  did  and, 
like  Alexander  the  Great,  they  are  now 
looking  about  for  new  cement  worlds  to 
conquer. 

Little  more  than  a  year  ago  the  father 
of  the  boys,  \V.  R.  Hendricks,  decided 
that  a  new  seedhouse  was  a  necessity  and 
made  an  announcement  to  this  efifect  in 
the  hearing  of  his  sons.  They  responded 
to  this  with.  "Let's  make  the  new  one  out 
of  cement." 

"Cement?"  replied  the  astonished 
Hendricks.  "What  do  you  boys  know 
about  cement  construction?" 

"Well,"  Carl  answered,  stoutly,  "not 
very  much,  but  we  can  learn.    There's  a 


fine  gravel  pit  behind  the  barn  and  I 
don't  see  why  we  can't  build  cement 
buildings  just  as  well  as  anyone  else." 

So  they  went  to  work,  learned  a  little 
about  mixing  cement,  dug  the  gravel, 
mixed  it,  and  put  up  board  molds  for  the 
seedhouse.  It  came  out  well  but  they 
had  neglected  making  a  proper  founda- 
tion and  the  building  settled  slightly.^ 

"Never  mind,"  said  Hendricks  pcre, 
"even  so  it  is  a  much  better  building  than 
a  frame  house  and  cost  about  half.  Why 
can't  we  make  a  chicken  house  and  a  new 
barn?    I'll  help." 

They  went  to  work  at  the  henhouse 
and  having  learned  a  great  deal  in  their 
first  attempt  turned  out  a  first-class  piece 
of  work,  as  is  shown  in  the  illustration. 
The  barn  was  a  more  difficult  matter  for 
it  was  to  be  a  building  of  some  size,  with 
many  windows,  and  arrangements  had 
also  to  be  made  for  stalls  and  other  in- 
terior conveniences.  But  the  barn  was 
finished.  Mr.  Hendricks  assisted  in  the 
work  and  the  result  was  a  cheaper,  more 
durable  and  more  artistic  building  than 
had  it  been  built  of  wood. 

/9.5 


SEEDHOUSE-FIRST  ATTEMPT-COMPLETED. 


So  successful  were  their  efforts  that  it 
was  decided  to  tear  down  an  old  frame 
barn  and  build  a  second  one  of  cement. 
The  photograph  shows  the  manner  in 
which  it  was  built. 

The  trio  then  obtained  some  reading- 
matter    on    the    construction    of    hollow 


blocks  and,  following  instructions  found 
therein,  they  made  a  machine  for  turning 
out  blocks.  The  top  story  of  the  second 
barn  is  built  of  hollow  blocks  and  before 
long  the  boys  and  their  father  intend  to 
build  an  entirely  new  farmhouse  of  the 
same  material. 


SECOND  BARN  IN  COURSE  OF  CONSTRUCTION. 
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The  excellent  and  satisfactory  results 
achieved  by  Mr.  Hendricks  and  his  two 
sons  show  what  may  be  accomplished  by 
intellij^ent  and  wide-awake  persons  even 
when  they  have  no  previous  knowledge 
of  cement  construction.  Such  success 
would  surely  seem  to  indicate  that 
cement  is  a  material  which  every  farmer 


sooner   or   later   must   come    to   use    for 
buildintj;  purposes. 

r^or  the  smaller  sort  of  buildings,  at 
least,  "home  talent"  answers  apparently 
just  as  well  as  skilled  labor  from  the 
city.  The  ready  enthusiasm  of  two  boys 
has  shown  the  grown-ui)s  how  easy  it  is, 
comparatively,  to  work  with  cement. 


ARTIFICIAL   RIPENING   OF  DATES 

By 
CHARLTON    LAWRENCE    EDHOLM 


A  NEWLY  discovered  process 
of  ripening-  dates  artificially 
has  been  announced  by  Pro- 
fessor George  F.  Freeman  of 
the  University  of  Arizona, 
who  has  not  only  demonstrated  the  pos- 
sibility of  bringing  the  unripe  date  to 
perfection  but  has  actually  made  use  of 
the  process  on  a  commercial  scale,  hav- 
ing equii^ped  his  laboratory  with  a  device 
that  will  ripen  one  hundred  pounds  of 
dates  at  a  time. 

The  following  report  has  been  pre- 
pared by  the  inventor  which  describes 
briefly  the  methods  used : 

Ten  years  ago  the  United  States  De- 
partment of  Agriculture  sent  a  large 
consignment  of  the  choicest  varieties  of 
dates  to  Arizona  where 
they  were  planted  and  sub- 
sequently cared  for  at 
Teiupe  by  the  Arizona  Ag- 
ricultural Experiment  Sta- 
tion. Many  of  the  two- 
hundred  varieties  of  dates 
there  growing  have  ripened 
and  are  of  varying  degrees 
of  promise  commercially. 
The  most  valuable  variety 
of  all.  however,  the  famous 
Deglet  Noor,  which  in  the 
Arabian  language  means 
"the  date  of  light,"  has 
never  yet  ripened  satisfac- 
torily in  this  climate  be- 
cause our  summers  though 
hot  are  not  long  enough  for 


the  ripening  process  to  become  complete. 
The  science  and  art  of  ripening  the  fruits 
has  therefore  been  a  subject  of  study  by 
different  members  of  the  staff  of  the 
Arizona  Experiment  Station  for  years 
past.  Dr.  A.  E.  Vinson  in  particular 
found  that  the  ripening  process  was  due 
to  the  action  of  certain  ferments  called 
enzymes,  which  while  the  fruit  is  still  un- 
ripe are  locked  up  in  the  cell  contents  of 
the  growing  dates.  When  the  cells  ma- 
ture naturally,  however,  or  are  killed  by 
heat,  chemicals  or  other  means  the 
enzymes  are  released  and  become  active, 
forming  those  substances  which  contrib- 
ute to  the  flavor,  aroma  and  appearance 
of  ripe  dates.  In  this  way  hot  water, 
vinegar,   gasoline   and  a   score  or   more 


\RT1F1C1AILY    RlPKNED    PaTES    PACKED     IN     BoXES     LiKE    CHOICE 
CO.NFECTIDNEKY. 

They  command  fancy  prices. 


PROF.  GEORGE  F,  FREEMAN  AT  WORK  IN  HIS  LABORATORY. 
The  small  copper  oven  on  legs  at  left  was  used  for  experimental  work  in  ripening  dates. 


of  Other  substances  were  found  to  ripen 
dates  artificially.  Of  these  substances 
vinegar  or  acetic  acid  was  found  best 
suited  for  practical  work,  and  by  its 
proper  use  perfect  commercial  products 
were  produced  from  many  varieties. 

Nature,  however,  often  prefers  the 
simplest  means  to  accomplish  her  most 
perfect  results,  and  it  remained  for  Prof. 
G.  F.  Freeman,  by  exposing  the  partly 
ripened  Deglet  Noor  dates  from  the 
orchard  to  just  the  right  degree  of  heat 
and  moisture  in  an  incubator  to  turn  out 
dates  that  rival  those  sold  on  the  Paris 
market  from  the  Sahara. 

In  this  process  the  dates  are  picked 
when  they  show  the  first  sign  of  natural 
ripening.  After  being  washed  they  are 
placed  in  an  oven  where  they  are  kept 
in  a  moist  atmosphere  at  a  temperature 
between  45°  and  50°  C.  for  about  three 
days.  By  this  time  they  have  become 
fully  ripened,  are  moist,  partially 
shrunken  and  very  sweet.  The  same 
process  is  used  in  treating  dates  which 
have  been  allowed  to  remain  too  long  on 
the  palm,  becoming  dry  and  v>'ithered, 
except  that  they  are  soaked  in  water  for 


six  hours  before  going  into  the  oven 
The  whole  package  is  then  wrapped  in 
white  moire. paper  and  tied  with  a  rib- 
bon after  the  fashion  of  candy  boxes. 
These  packages,  whether  open  or  closed, 
make  an  attractive  exhibit  and  serve  as 
an  appropriate  covering  for  the  luscious 
fruit  which  they  contain,  and,  on  the 
whole,  make  a  product  which  is  appreci- 
ated and  readily  accepted  by  the  trade 
at  prices  which  will  yield  30  to  50  cents 
a  pound  for  the  dates. 

Experimental  shipments  have  shown 
that  dates  ripened  and  packed  as  above 
described  will  reach  the  following  widely 
scattered  points  in  first  class  condition  : 
Seattle,  Washington,  Fargo,  N.  D.,  Chi- 
cago, Ills.,  New  York,  Washington, 
D.  C.  and  Paris,  France.  All  of  the  re- 
cipients of  these  packages  were  highly 
pleased,  and  many  expressed  the  opinion 
that  the  quality  exceeded  that  of  the  best 
imported  product  with  which  they  were 
acquainted.  We  may  feel  confident 
therefore  that  dates  artificially  ripened 
and  packed  in  Arizona  will  have  a  com- 
mercial range  including  all  of  North 
America. 
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Aside  from  the  above  noted  experi- 
mental shipments,  the  bulk  of  the  crop 
has  been  sold  on  a  single  limited  market 
for  the  purpose  of  learning  whether  the 
initial  ready  sales  were  due  to  the  novelty 
of  the  product  or  to  the  fact  that  these 
dates  are  of  such  quality  as  would  pro- 
duce a  steady  and  consistent  trade  in  one 
locality.  Results  so  far  have  been  grati- 
fying and  when  considered  in  connection 
with  the  wide  range  of  market  which  the 
ship])ing  f|ualitics  of  these  dates  makes 
possible  they  indicate  that  there  is  little 
danger  of  over  production  in  the  limited 
area  of  southern  Arizona  and  California 
in  which  this  fruit  may  be  grown. 

Only  the  finest  dates  go  into  the  con- 
fectionery boxes.  Those  which  are  a 
little  less  desirable  are  pressed  into  bricks 
and  wrapped  in  stout  tissue  paper.  Ex- 
perimental sales  show  that  the  trade  will 
take  these  blocks  at  26  cents  a  pound  in 
preference  to  the  imported  bulk  dates  at 
20  cents.  Moreover,  clerks  in  grocery 
stores  where  both  kinds  are  sold  will 
push  the  block  dates  rather  than  the  im- 
ported bulk  dates  for  the  reason  that 
sales  can  be  made  without  soiling  the 
hands.  Another  reason  for  the  better 
sale  of  the  pressed  dates  in  small,  neat 
packages  is  that  in  addition  to  the  fact 
that  they  are  a  more  sanitary  product, 
their  cleanly  appearance  of  itself  is  not 
without  weight  in  the  mind  of  the  cus- 


tomer, who  is  pleased  with  their  appetiz- 
ing look. 

On  the  strength  of  the  evidences  above 
outlined  it  certainly  may  now  be  stated 
that  even  the  choicest  of  the  Old  World 
dates  may  be  grown  and  satisfactorily 
ripened  in  Arizona. 

The  value  of  Professor  Freeman's  dis- 
covery can  hardly  be  estimated  at  pres- 
ent but  in  a  few  years  it  will  probably  be 
a  source  of  wealth  to  date  growers  in  the 
southwest,  as  companies  have  been 
formed  to  grow  dates  on  quite  a  large 
scale  in  southern  California.  This  dis- 
covery will  give  an  impetus  to  the  new 
industry  by  rendering  the  ripening 
process  more  independent  of  climatic 
conditions  from  season  to  season.  Still 
more,  it  should  enlarge  the  area  which 
can  be  profitably  planted  in  dates.  The 
date  palm  will  flourish  in  many  parts  of 
the  southwest,  but  those  districts  in  which 
dates  will  ripen  naturally  are  quite  lim- 
ited. The  main  re(|uirements  are  an 
abundance  of  water  at  the  roots  but  an 
exceedingly  dry  and  hot  atmosphere, 
conditions  which  are  found  in  the  oases 
of  the  Sahara,  and  in  the  Coachella 
\'alley  of  California  and  various  parts 
of  Arizona.  It  seems  very  probable  that 
by  making  use  of  the  baking  process 
dates  can  be  profitably  cultivated  in 
places  where  the  hot  season  is  not  quite 
long  enough  to  ripen  the  date  naturally. 


THE  BLAZING  ARCH  THAT  EVERY  VISITOR  TO  DENVER  REMEMBERS. 


LIGHT   TO    ADVERTISE    CITIES 


By 

GLENN    MARSTON 


THE  development  of  the  elec- 
trical industry  has  brought 
with  it  many  startling  innova- 
tions, chief  among  them  the 
illuminated  advertisement. 
Electric  signs  have  become  so  familiar 
as  to  be  commonplace,  but  new  adapta- 
tions of  the  sign  idea  are  constantly  com- 
ing forth  and  the  municipal  electric  sign 
promises  to  be  one  of  the  most  popular 
and  profitable  of  them  all. 

This  scheme  of  advertising  a  munici- 
pality through  the  medium  of  an  elec- 
tric sign  was  originated  by  George  Wil- 
liams. He  has  been  for  many  years 
greatly  interested  in  spectacular  lighting, 
and  as  the  expert  for  a  large  Wall  Street 
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banking  house  has  perhaps  been  respon- 
sible for  America's  rapid  improvement  in 
street  lighting  during  the  past  five  years 
to  a  greater  degree  than  any  other  indi- 
vidual. Certain  it  is  that  the  cities  in 
which  his  banking  house  directs  the  light- 
ing companies  show  the  most  brilliant 
and  attractively  lighted  streets  in  this 
country  at  the  present  time.  Even  New 
York's  own  Great  White  Way  does  not 
surpass  some  of  them  except  in  aggre- 
gate bulk. 

Mr.  Williams  first  began  his  work  in 
Denver,  which  now  boasts  of  the  two 
most  brilliant  streets  in  America.  One 
of  these  leads  to  the  Union  Station,  op- 
posite which  is  placed  a  great  arch  of 
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welcome,  donated 
by  a  number  of 
citizens  at  the  sug- 
gestion of  Mr.  Wil- 
liams. The  arch  is 
the  first  of  Den- 
ver's manifold 
sights  to  greet  the 
traveler,  and  the 
last  to  bid  him  a 
fond  farewell.  .\s 
one  comes  from  the 
main  exit  of  the  '^''^^'^' 
station  the  scene 
is     reminiscent    of 

some  of  the  great  world's  fairs  of  a  few 
years  ago.  The  towering  arch,  outlined 
with  countless  electric  bulbs,  forms  a 
frame  for  a  vista  of  illumination  which 
is  restrained  from  being  a  riot  only  by 
the  orderly  beauty  of  the  street  lamps 
which  stretch  in  two  rows  as  a  barrier 
to  the  countless  signs  which  cover  the 
buildings  on  either  side. 

Strictly  speaking,  the  Denver  arch 
might  be  called  the  first  municipal  sign, 
though  its  character  is  hardly  that  of  a 
sign.^  The  first  city  to  adopt  the  electric 
sign  as  an  out-and-out  advertisement  was 
Easton,  Pa.  When  the 
principal  lighting  property 
in  Easton  was  purchased 
by  New  York  interests  the 
1907  panic  was  just  be- 
ginning. It  was  seen  that 
unusual  steps  must  be 
taken  to  bring  the  increase 
in  business  up  to  expecta- 
tions. The  city  was  not 
excessively  energetic  at 
best  and  the  panic  in- 
creased its  lethargy. 

Mr.  Williams  was  called 
into  consultation  and  sug- 
gested a  municipal  sign, 
which  he  felt  would  serve 
a  double  purpose.  He  con- 
tended that  it  would  not 
only  advertise  the  city  to 
strangers,  but  would 
arouse  the  citizens  them- 
selves to  a  greater  activity 
in  promoting  the  interests 
of  the  community.  As  is 
well  known,  the  gross  earnings  of  a  pub- 
lic utility  are  estimated  on  a  per  capita 
basis,  and  any  increase  in  population  is 


THATS  BRISTOL 


KivAL  CiTiKS  OF  Adjacent  Statks  Umtkd  i'or 
Progrkss  by  the  Electric  Sign. 


George  Williams. 

Originated  advertising  cities  by 

means  of  electric  signs. 


expected  to  reflect 
itself  on  the  earn- 
ings of  the  com- 
pany. The  idea  of 
M  r.  W  i  1 1  i  a  m  s, 
therefore,  was  to 
increase  the  popu- 
lation of  Easton. 

The  sign,  bear- 
ing a  slogan  se- 
lected from  thou- 
sands of  sugges- 
tions, read  "Easton 
—City  of  R  e- 
sources,"  and  was 
presented  to  the  Board  of  Trade  by  the 
lighting  company.  The  board  immedi- 
ately realized  the  necessity  of  living  up  to 
the  reputation  thus  thrust  upon  it  and  has 
secured  seven  new  manufacturing  plants 
for  the  city  during  the  past  year  besides 
— which  is  quite  as  important — turning 
down  over  120  applications  for  approval 
of  factories  which  the  Board  did  not 
consider  beneficial  to  the  welfare  of  the 
city. 

The  Easton  sign  is  placed  where  it  can 
be  seen  from  eight  railroads,  and  flashes 
its  message  every  evening  from  dusk  to 
midnight.  Across  the 
Delaware  the  city  of  Phil- 
lipsburg  has  a  sign  at  the 
Union  Station  which  ef- 
fectually keeps  the  passen- 
gers from  ignorance  as  to 
their  whereabouts.  This 
sign,  too,  was  presented  to 
the  city  by  the  Easton 
lighting  company. 

The  second  city  to  adopt 
the  municipal  electric  ad- 
vertisement was  Mont- 
gomery, Alabama,  where 
an  immense  sign,  big 
enough  to  cover  two  city 
lots  if  laid  on  the  ground, 
blazes  forth  the  city's 
glories  so  that  he  who 
rides  may  read.  The  ef- 
fect of  the  sign  locally  has 
been  quite  as  great  as  its 
value  as  a  publicity  agent, 
for  it  has  had  a  marked 
influence  on  the  civic  pride 
of  the  people.  It  is  noticeable  that  not 
only  are  the  streets  cleaner  by  day,  but 
they  are  better  lighted  by  night,  which  is 
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This  Sign  Has  Been  of  Great  Value  as  a  Publicity  Agent  to 

THE  Metropolis  of  Alabama. 
There  are  2.600  separate  lights  in  this  figure,  which  is  SO  f< 
feet  long. 


good    for   the   city,    not   to   mention   the 
Hghting  company. 

Perhaps  the  most  unique  of  all  mu- 
nicipal signs  is  that  which  stands  astride 
the  state  line  between  Virginia  and  Ten- 
nessee. It  tells  the  virtue  of  the  city  of 
Bristol — or,  if  you  are  near  the  scene  of 
action,  the  cities  of  Bristol,  Va.,  and 
Bristol,  Tenn.  The  city — or  cities — has, 
or  have,  two  mayors,  two  councils,  two 
tax  rates,  and  are  doubly  provided  with 
all    other    civic    impediments.     Jealousy 


reigned  supreme  —  so  su- 
preme that  each  city  was 
injuring  itself  trying  to  pre- 
vent the  other  from  getting 
ahead  of  it. 

It  was  necessary  to  stop 
the  disintegrating  rivalry 
between  the  two  cities  and 
Mr.  Williams  determined 
to  do  it  through  a  munic- 
ipal sign  which  should 
stand  over,  in,  and  for,  each 
community  individually, 
and  both  collectively.  He 
put  his  sign  over  the  state 
line,  had  one  mayor  turn 
the  switch,  the  other  make 
the  oration  and  today  Bris- 
tol stands  a  united,  progres- 
sive community,  bound  by 
letters  of  fire  which  stand 
for  the  new  spirit  of  the 
South— "Push." 

It  is  difficult  to  determine 
ju.<;t  how  much  enlightened 
self-interest  tinctured  the 
generous  civic  pride  of  Mr. 
Williams  in  presenting 
these  signs  to  the  various  cities  now  having 
them  ;  but  it  is  easy  to  see  that,  whatever 
benefit  may  come  to  the  companies,  the 
cities  themselves  are  by  all  means  the 
greatest  gainers.  Proof  of  this  lies  in  the 
fact  that  half  a  dozen  other  cities  are 
already  going  in  for  municipal  signs, 
some  with  the  co-operation  of  the  local 
lighting  company,  others  on  a  strictly 
commercial  basis,  while  the  places  that 
are  considering  signs,  but  have  not  taken 
definite  action,  are  without  number. 
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THE  AUTOMATIC  SLITTING  AND  COILING  STAMP  MACHINE  IN  OPERATION. 


MACHINE  SLITS  AND  COILS  STAMPS 

By 
THOS.    D.    GANNAWAY 


WHAT  is  known  as  stamp 
affixinfr  machines  for 
affixing  stamps  directly  to 
letters  have  recently  come 
into  use.  The  stamps  must 
be  in  a  coil  so  that  they  may  be  put  into 
the  machine  and  fed  through  as  they  are 
used.  All  the  operator  has  to  do  is  put 
the  letter  in  and  strike  the  top  of  the 
apparatus  in  the  same  manner  as  if  using 
an  ordinary  impression  stamp  and  it  does 


the  rest.  The  stamp  is  torn  off.  dampened, 
pasted  on  the  letter,  and  counted  by  the 
machine.  The  demand  for  these  machines 
caused  the  government  to  put  the  stamps 
up  in  coils. 

Postage  stamps  are  printed  in  sheets 
of  four  hundred  each.  To  prepare  the 
stamps  for  this  machine,  the  original 
sheet  is  first  perforated  one  way — that 
being  lengthv/ise  of  the  stamp — and  then 
cut  in  half  the  other  way.  which  leaves 
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it  ten  stamps  wide  and  twenty  long. 
These  half  sheets  are  carried  to  what  is 
known  as  the  pasting  table.  Here  a  sheet 
of  manilla  paper  is  used  as  a  starting 
sheet.  The  first  sheet  of  stamps  is  slipped 
under  an  aluminum  bar  which  extends 
across  the  table,  then  a  little  cylindrical 
tank  filled  with  water  and  containing  a 
sponge  wick,  is  drawn  across  the  table 
under  the  end  of  the  sheet  of  stamps, 
thereby  wetting  a  strip  at  the  end  of  the 
sheet,  one-eighth  inch  wide.  This  is  then 
stuck  on  the  manilla  paper  and  the  next 
sheet  of  stamps  is  treated  likewise  and 
stuck  upon  the  first  sheet,  and  so  on 
until  the  required  number  of  sheets  are 
pasted  together  to  wind  the  coil  of  the 
size  wanted.  As  these  sheets  are  pasted 
together  they  are  wound  on  a  large  spool 
for  the  machine.  When  the  correct  num- 
ber of  sheets  are  pasted  together  another 
sheet  of  manilla  paper  is  attached  to 
them.  The  first  one  serves  as  wrappers 
for  the  coils  while  the  last  one  makes  the 


core  upon  which  the  stamps  are  finally 
wound. 

The  large  spools  are  put  in  the  ma- 
chine, and  then  started  through.  The 
paper  is  cut  into  strips  the  width  of  the 
strip  of  stamps.  The  machine  slits  the 
sheet  of  stamps  into  strips,  each  one 
being  as  wade  as  the  length  of  a  stamp, 
and  at  the  same  time  winds  them  into  ten 
coils. 

The  Automatic  Slitting  and  Coiling 
Machine  has  a  capacity  of  twelve  hun- 
dred coils  of  five  hundred  stamps  each 
in  seven  hours.  Four  ladies  with  three 
pasting  tables  and  one  coder  and  slitter 
can  coil  as  many  stamps  as  thirty  can  coil 
by  hand,  thus  making  possible  a  saving 
of  $12,000.00  to  $15,000.00  per  year  on 
coiling  stamps. 

It  is  the  judgment  of  Mr.  Ralph,  the 
director  of  the  Bureau  of  Printing  and 
Engraving,  that  within  a  year  or  two, 
coiled  stamps  will  be  universally  used  by 
the  Post  Office  Department. 


TEACHING    GOOD    EARS    TO    HEAR 


*^ 


By 


ALBERT    GRANDE 


HALLUCINATIONS— at  least 
those  of  an  elementary  char- 
acter— are  not  necessarily  due 
to  a  trouble  of  the  nervous 
system,  as  shown  by  the  fact 
that  our  senses,  especially  the  eye  and 
ear,  will  respond  not  only  to  a  stimulus 
corresponding  to  their  normal  function, 
but  to  purely  mechanical  efifects — ^the  eye 
for  instance  to  pressure.  This  is  pri- 
marily true  of  hallucinations  of  hearing 
— known  in  their  simplest  form  as 
buzzing  in  the  ear — which  have  been 
recently  investigated  by  a  French  spe- 
cialist, Dr.  Marage  of  Paris,  whose  ex- 
periments on  voice  records  will  be  re- 
membered. 

A  patient  subject  to  this  trouble  may 
perceive  various  acoustical  impressions 
--noises,  musical  notes  or  spoken  words 
— without  there  being  any  normal  out- 


side cause  to  account  for  this  peculiar 
condition. 

From  Marage's  investigations  is  in- 
ferred that  ordinary  buzzing  in  the  ear 
should  be  put  down  to  a  displacement  of 
the  stapedial  bone  in  the  interior  of  the 
ear.  In  fact,  by  setting  up  in  the  central 
ear  of  a  healthy  subject  a  suction  efifect, 
which  slightly  compresses  the  stapedial 
bone,  buzzing  can  be  produced  arti- 
ficially. 

This  suggested  the  idea  of  reducing 
the  stapedial  bone  to  its  normal  position 
by  Marage's  acoustical  massage  method, 
or  by  a  permanent  action  of  feeble  sound 
vibrations.  The  high  sensitiveness  of  the 
ear  is  shown  by  the"  fact  that  the  displace- 
ments thus  brought  about  only  amount  to 
a  thousandth  of  a  millimeter.  In  90  per 
cent,  of  the  cases  thus  treated,  Marage 
actually  succeeds  in  curing  the  trouble. 


Makinc  a  Scientific  Tkst  to  Ascertain 
Ear  Tkoublk. 


Reducing  the  Stapedial  Bone  to  Normal  Position 

BY  Massage. 

One  of  the  methods  of  trcatingr  ear  trouble. 


Giving  Electrical  Treatment  in  Cage-Shaped 

Coil. 

This  reduces  the  blood  pressure  in  the  ear. 


The  apparatus  used  in  this  connection 
are  his  "vowel  sirens,"  minute  outfits 
invented  by  himself  and  which  by  imitat- 
ing the  exact  form  of  the  mouth  in  pro- 
nouncing the  various  vowels,  render 
these  with  remarkable  accuracy.  These 
have  already  been  described  in  a  pre- 
vious article  in  the  Technical  World 
Magazine. 

The  hearing  of  pulse  beatings  is  a 
more  complicated  phenomenon  due  to 
troubles    in    general    blood    circulation. 


Professor  d'Arsonval's  successful  experi- 
ments on  the  curing  of  such  ailments 
induced  Marage  to  employ  high-fre- 
quency currents  in  this  connection.  In 
order  to  concentrate  the  electrical  effect 
to  the  head  of  the  patient,  he  introduces 
this  into  a  cage-shaped  coil  which  after 
a  few  applications  sufficiently  reduces 
blood  pressure  in  the  ear  for  permanently 
curing  not  only  the  hearing  trouble  but 
any  more  general  concomitant  phe- 
nomena. 
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COFFERDAM  AND  CARRIER.  SHOWING  THE  SLUICE  BOX  ON  TOP. 


GOLD    FROM    BERING    SEA 


By 


WILTON    T.    PIERCE 


SIXTY  million  dollars  in  gold  has 
been  taken  from  the  beaches  of 
Bering  Sea  and  the  tundra  of 
the  Nome  district ;  how  to  get 
the  other  millions  of  gold  that 
lie  just  under  the  water's  edge  is  the 
problem  that  has  long  puzzled  the  miners 
of  the  northern  shore.  Fortunes  have 
been  spent  in  fruitless  efforts  to  extract 
the  golden  particles  of  the  sea-bottom, 
but  now  the  goal  seems  within  realiza- 
tion. If  the  invention  of  L.  F.  Gilman 
proves  as  practical  in  its  application  as 
early  tests  indicate  Bering  must  yield  the 
submarine  wealth  of  its  borders. 

Not  only  does  the  Gilman  device  open 
up  a  vast  field  of  opportunity  in  the 
North,  but  it  may  be  used  on  river  beds 
and  for  other  placer  ground  that  is  cov- 
ered with  water.     The  first  machine  was 


placed  in  use  in  the  Similkameen  mining 
district,  in  British  Columbia :  models 
have  demonstrated  the  possibilities  of  the 
invention  on  the  shore  of  Puget  Sound, 
near  Seattle,  and  Mr.  Gilman  plans  to 
test  the  utility  of  the  device  out  from  the 
richest  of  Nome's  old  beach  lines. 

The  beach  at  Nome  is  strewn  with 
wreckage  that  is  mute  evidence  of  failure 
on  the  part  of  those  who  have  fancied 
they  saw  the  way  to  recover  gold  from 
the  sea.  The  ordinary  dredging  plan  of 
reaching  the  blue  clay,  which  lies  under 
three  or  four  feet  of  black  sand  mixtures, 
has  long  ago  been  abandoned,  for  while 
the  water  is  shallow  for  some  distance 
out  from  the  shore  and  tides  are  small, 
the  suddenness  with  which  storms  arise, 
and  the  fury  of  the  sea  when  it  is  aroused 
make  it  impossible  to  work,  even  during 
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the  short  summer  season 
when  the  day  lasts  all  ni.^^ht 
long'.  Along  with  the  dredges 
a  disastrous  fate  has  over- 
taken the  machines  which 
were  intended  to  coax  treas- 
ure from  the  black  sand 
deposits  of  the  sea's  bottom. 
The  G  i  1  m  a  n  invention, 
which  seems  the  most  ])rac- 
tical  of  all  that  have  been 
suggested,  is  a  combination 
of  the  cofferdam,  the  cais- 
son and  sheet  piling.  The 
machine  is  simply  a  portable 
cofferdam  that  can  be  moved 
from  place  to  place  in  the 
shallow  water  adjacent  to 
the  beach.  The  device  is 
built  entirely  of  steel,  is  oval 
in  shape,  open  at  top  and 
bottom,    and    is    of    sufficient 


L.  F. 

Thr  inventor 

tractinu  no 

th 


to 


depth 
prevent  water  flowing  over  the  toj). 

A  system  of  sheet  steel  piling  is  pro- 
vided around  the  wall  of  the  dam.  the 
piling  interlacing  and  forming  an  endless 
chain  all  around  the  dam.  The  steel 
blades  of  the  piling  are  five  feet  long, 
enabling  them  to  be  forced  that  deep,  if 
necessary,  through  the  sand  and  gravel, 
lodging  in  the  clay.  Operating  rods  con- 
nected with  the  piling  blades  extend  fiv^" 


feet  above  the  wall  of  the 
dam  and  are  worked  by 
jack-screws  from  power  sup- 
plied by  the  engine.  Resting 
on  a  platform  inside  the  cof- 
ferdam the  engine  is  placed. 
The  dam  covers  about  300 
scjuare  feet  of  surface,  being 
about  sixteen  feet  in  width 
and  thirty-five  feet  long.  Its 
weight  is  about  eight  tons. 

Jf  the  machine  were  su])- 
])orted  by  a  barge,  storms 
would  be  certain  to  cause  its 
destruction,  but  the  inventor 
provides  a  carrier  composed 
of  two  hollow  rollers,  which 
in  turn  support  eye-beams 
thirty-seven  feet  long,  and 
the  eye-beams  hold  the  car- 
riage, which  is  provided  with 
wheels  in  order  that  it  may  travel  upon 
the  bottom.  The  rollers  are  twenty-four 
feet  long  and  four  feet  in  diameter,  and 
hollow  in  order  that  their  buoyancy  may 
support  the  weight  of  the  carrier,  but 
not  the  cofferdam,  and  they  may  be  filled 
with  water  if  lifting-power  is  not  re- 
quired. On  the  carriage  is  the  bull- 
wheel  which,  utilizing  the  power  of  the 
engine,  raises  and  lowers  the  dam. 
After  assembling  the  carrier  and  cof- 


GlLMAN. 

of  devici^  for  ix- 
Id  from  undiT 
sea. 


THE  DKKUGE  IN  OPERATION  OX  THE  SIMILKAMEEX  RIVER.  BRITISH  COLUMBIA. 
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Looking  Down  on  the  Oilman  Machine. 
It  is  surrounded  by  piling. 


ferdam  at  the  location  desired,  the  dam 
is  lowered  so  as  to  rest  only  a  few  inches 
deep  in  the  sand,  a  strain  on  the  cable 


from  the  hoisting  drum  being  kept  on 
the  dam  to  prevent  it  sinking  deeper  in 
the  sand.  Then  the  power  jack-screws 
are  engaged  on  the  operating  rods  of  the 
sheet-steel  piling,  forcing  it  down 
through  the  sand  and  gravel  into  the 
clay. 

Now  it  is  necessary  to  remove  the 
water,  sand  and  gravel  from  within  the 
dam,  in  order  to  clean  up  the  concentra- 
tion in  the  clay,  for  ninety  per  cent,  of 
the  gold  is  in  the  hard  formation.  The 
sand  pump  discharges  the  contents  of  the 
dam  into  a  sluice,  which  is  made  sta- 
tionary to  the  carrier  itself.  As  more 
water  than  is  inside  the  casings  will  be 
necessary  to  carry  out  all  the  sand  and 
gravel,  stop-cocks  are  provided  to  regu- 
late the  supply  from  outside. 

After  the  clay  is  worked  the  machine 
may  be  moved  with  dispatch  to  another 
location.  It  is  claimed  that  the  machine 
can  be  kept  free  from  the  holding  power 
of  sand  suction  and  outer  water  pressure, 
through  the  fact  that  the  outer  caisson 
rests  on  the  sand,  and  the  simple  opera- 
tion of  raising  a  single  sheet-steel  piling 
permits  the  water  to  enter  the  dam  and 
aids  in  freeing  the  entire  apparatus.  In 
case  of  a  storm  the  whole  machine  may 
be  moved  up  the  beach  on  its  rollers, 
using  shore  lines  and  the  engine's  power. 


Sayings  of  Cervantes 

^  Fair  and  softly  goes  far. 

^  Patience,  and  stiuffle  the  cards? 

^  A  close  mouth  catches  no  flies. 

^  The  pen  is  the  tongue  of  the  mind. 

^  Every  man  is  as  Heaven  made  him,  and  sometimes 
a  great  deal  worse. 


Joke  that  was  worth 


by  Rene  Bache 


TO  begin  with,  it  was  a  joke. 
That  is  to  say,  nearly  every- 
body regarded  it  as  such. 
Sensible  folks  laughed  at  it. 
The  idea  of  dressing  trees  in 
''nighties,"  and  dosing  them  with  medi- 
cine, was  too  obviously  absurd. 

Nevertheless,  this  method  of  treatment 
has  literally  proved  the  salvation  of  the 
citrus  industry  in  California.  It  is  now 
saving  the  fruit-growers  of  that  State 
millions  of  dollars  annually,  and  in  six 
counties  more  than 
fifty-one  hundred 
fumigating  tents — 
the  "nighties"  re- 
ferred to  —  are  in 
regular  use.  During 
the  coming  season 
three  and  a  quarter 
millions  of  trees 
will  be  fumigated 
by  this  means — the 
plan  consisting 
merely  in  covering 
each  tree  wath  a 
tent,  beneath  which 
hydrocyanic  gas  is 
liberated  to  kill 
pestiferous   insects. 

Although  this 
method  has  been 
practiced  for  a 
number  of  years,  it 
has  been  reduced 
only  recently  to  a 
basis  of  what  might 
be  called  scientific 
perfection — one  of 
the  most  important 

^r      ,1  „      •  Dipping  a  Tent   Into 

of     the     new     mi-  protection  a 


provements  being  the  employment  of  a 
specially-made  fabric  for  the  tents,  woven 
with  extraordinary  closeness,  to  prevent 
the  gas  from  escaping.  Incidentally,  the 
dose  of  gas  for  each  tree  is  mathe- 
matically determined,  instead  of  being 
left  to  mere  guess,  as  formerly. 

The  cost  of  fumigating  the  citrus 
orchards  of  southern  California  during  a 
season  is  about  $1,000,000,  a  total  area 
of  something  like  thirty-six  thousand 
acres  being  subjected  to  treatment. 
Destruction  of  sap- 
sucking  scale  in- 
sects, which  are  the 
chief  enemies  of 
the  orange,  the 
lemon,  and  the 
grape  fruit,  is  the 
object  mainly 
sought.  One  of 
these  insects,  the 
so-called  "b  lack: 
scale,"  secretes  a. 
sweetish  substance 
known  as  "honey- 
d  e  w,"  w  h  i  c  b 
spreads  over  the 
leaves,  fruits,  and 
branches.  In  it  a. 
black  fungus  grows,, 
very  unsightly^ 
which  has  to  be  re- 
moved by  washing; 
or  brushing  frorm 
the  fruit  before  the 
latter  is  sent  to. 
market.  Unfor- 
tunately, the  proc- 
ess injures  the  sur- 
face of  the  oranges 


Chemical  Solution 
GAINST  Mildew. 


PULLING  A  TENT  OFF  ONE  ORANGE  TREE  AND  PLACING  IT  OVER  ANOTHER. 


LsiN(;  A  Dkrrick  to  Lift  a  Tent  Over  a  Tall  Trek. 


or  lemons,  giving  opportunity  for  the 
entrance  of  germs  of  molds  through  the 
pores  of  the  skin,  and,  as  a  result,  decay 
follows.  This  causes  great  loss  to  ship- 
pers. The  source  of  the  trouble  has  been 
discovered  only  recently ;  but  it  is 
obvious  that  the  only  way  to  get  rid  of 
it  is  to  destroy  the  scale  insects,  which 
make  the  washing  necessary. 

Now,  the  "cyanide  bottle"  for  collect- 
ing insects  is  a  familiar  and  relatively 
old    contrivance.      It    is    simply    a    phial 


containing  a  small  lump  of 
cyanide  of  potash  moistened 
with  water.  The  stuff  gives 
off  a  gas  which  promptly 
kills  any  bug  that  is  put  into 
the  receptacle.  Thus  the 
victim  is  deprived  of  life  as 
Immanely  as  possible,  and 
suft'ers  no  other  injury. 
Later  on,  when  the  collector 
gets  home,  he  can  take  it 
out  and  mount  it  at  leisure 
for  preservation. 

Some  years  ago,  it  oc- 
curred to  Mr.  D.  W.Coquil- 
lett,  of  the  government 
Bureau  of  Ethnology,  that 
the  same  chemical  agent 
might  be  employed  for  destroying  insect 
pests  on  plants.  He  tried  it  first  on  scale 
bugs  in  California  orange  orchards, 
using  tents  to  confine  the  poisonous  gas 
while  it  did  its  deadly  work.  The  idea 
being  so  entirelv  new,  it  is  not  perhaps 
surprising  that  people  should  have 
laughed.  Nevertheless,  it  proved  highly 
successful,  and  soon  came  to  be  utilized 
extensively,  being  taken  up  in  Louisiana 
and  Florida.  Today  the  fumigation  of 
citrus  orchards  is  commonly  practiced  in 
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Australia,      in     Japan,      in 
Spain,  and  in  South  Africa. 

Though  the  principle  is 
still  the  same  as  that  of  the 
collector's  cyanide  bottle, 
the  plan  adopted  for  the 
treatment  of  trees  involves 
the  use  of  sulphuric  aci<l. 
The  acid  and  twice  its  (|uan- 
tity  of  water  are  mixed  in 
an  earthenware  jug,  into 
which,  when  the  receptacle 
has  been  placed  beneath  the 
tent-covered  tree,  a  few 
lumps  of  cyanide  of  potash 
are  dropped.  Then  the 
opening  of  the  tent  is 
hastily,  closed,  and  its  bot- 
tom is  kicked  in  on  all  sides, 
to  prevent  unnecessary 
escape  of  gas,  which  soon 
fills  the  enclosed  space.  The 
gas  is  exactly  the  same  as 
that  given  ofif  by  the  moist- 
ened scrap  of  cyanide  in  the 
phial :  the  sulphuric  acid  is 
employed  merely  to  cause 
more  rapid  generation. 

An  outfit  for  such  fumi- 
gating purposes  usually  con- 
sists of  about  thirty  tents, 
The  latter  are  manipulated 
quite   easily   with   the   help 
of    a     couple     of    wooden 
poles,     and     are     removed 
direct  from  one  tree  to  an- 
other.     It   is  customary  to 
dose  the  trees  row  by  row% 
and  thus  a  line  of  tents — 
each  being  a  flat  sheet  oc- 
tagonal   in    shape — will   be 
carried    right    through    an 
orchard,     drawn     from     tree     to     tree, 
with     an  allowance     of     an     hour     for 
the  treatment  of  each  one.    The  work  is 
always  done  at  night,  because  the  chem- 
ical   rays    of    daylight    decompose    the 
hydrocyanic    gas    into    other    and    more 
poisonous  gases  which  injure  the  tree. 

Some  outfits  are  owned  and  operated 
by  contractors  who  undertake  to  fumi- 
gate orchards  at  so  much  an  acre.  Others 
are  the  property  of  groups  of  fruit- 
growers, calling  themselves  "citrus  asso- 
ciations," who  buy  their  own  chemicals 
and  other  supplies  in  large  quantities.  In 
yet  other  instances  they  are  owned  by 


How  THK  "Dose"  Required  ts  Determined. 
cubical  contents  of  the  space  closed  in  by  tlii-  tent  ovi-r  any  tree 
are  ascertained  by  measurement  around  and  over. 


Preparing  a  "Dose." 
The  supply  of  chemicals  is  carried  in  the  wagon. 

county  boards  of  horticulture.  Thus,  for 
example,  San  Bernardino  County  owns 
five  hundred  tents,  and  attends  to  the 
business  of  fumigation  at  actual  cost. 
The  system  has  become  so  far  simplified, 
however,  that  orchardists  nowadays  can 
have  their  own  outfits  and  operate  them. 
This  is  the  best  method,  because  the 
grower  is  able  to  do  his  fumigating  at 
the  most  opportune  moment  and  at  least 
expense.  He  can  keep  his  trees  clean 
of  insects  all  the  time — a  thing  otherwise 
impossible. 

The  apparatus  first  used  for  the  pur- 
pose  was   clumsy  and   cumbersome.      It 
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consisted  of  bell-shaped  tents  mounted 
on  a  high  wagon  and  manipulated  by  a 
derrick.  The  vehicle  was  drawn  along 
between  the  rows  in  the  orchard,  and  the 
tents  were  lowered  over,  or  raised  from, 
the  trees  by  ropes  attached  to  the  der- 
rick. Such  a  process  was  necessarily 
slow  and  costly.  Instead,  flat-sheet  tents 
of  octagonal  shape  are  now  used  every- 
where. They  are  easily  made,  easily 
handled,  and  easily  repaired.  The  stand- 
ard sizes  run  all  the  way  from  seventeen 
feet  to  sixty-four  feet  in  diameter.  Der- 
ricks are  employed  only  to  handle  the 


very   large   tents,    for   exceptionally   tall 
trees. 

For  each  tree  the  requisite  dose  is  de- 
termined by  measuring  with  a  tapeline 
the  distance  around  it  after  it  has  been 
covered  with  a  tent.  The  distance  over 
the  top  is  shown  by  figures  printed  on  the 
cloth  of  the  tent.  From  these  data  the 
contents  of  the  tent  in  cubic  feet  are 
approximately  reckoned,  and  the  quantity 
of  cyanide  to  be  used  is  made  propor- 
tionate. Thus  guesswork  is  eliminated. 
The  cost  of  treatment  is  from  twenty- 
live  dollars  to  forty-five  dollars  per  acre. 


Orande  Grower 
Uncle  Sam^ 


by  Robert  A.Macle 


IN  all  of  the  agricultural  courses  he 
offers,  Uncle  Sam  is  practical.  All 
of  his  classes  are  conducted  with  a 
single  view,  that  of  instruction  in  the 
proper  methods  of  inducing  the  soil 
to  bring  forth  larger  and  better  crops. 
It  is  doubtful  if  any  class  of  farmers  is 
under  deeper  obligations  to  the  govern- 
ment than  the  orange  growers.  This  is 
especially  true  of  the  orange  growers  of 
California.  Beginning  with  the  gift  to 
them  in  1870.  of  the  wonderful  navel 
orange,  the  obligation  extends  through 
perfection  of  raising  these  trees  in  large 
enough  numbers  to  supply  an  ever  in- 
creasing demand ;  through  protection  of 
the    orchards    from    pest    and    disease ; 


through  economical  and  scientific  meth- 
ods of  enriching  the  soil ;  and  finally, 
within  the  last  three  years,  has  the  debt 
been  increased  by  instruction  from  the 
government  in  picking,  packing  and  ship- 
ping the  fruit  in  such  perfection  that  an 
average  California  orange  goes  upon  the 
breakfast  table  in  London  with  the  same 
crisp  freshness  with  which  it  left  the 
orchard  on  the  slopes  of  the  Sierra  foot- 
hills. 

Washington  navel  oranges  are  new. 
Your  mother  can  remember  when  the 
"seedless"  orange  was  more  or  less  of  a 
curiosity,  when  they  were  retailed  at 
upwards  of  seventy-five  cents  per  dozen. 
Your  retail  merchant  can  remember,  if 


SOUR  STOCK   ROOTS  AFTER   BUDDING   TO   NAVELS.    AT   THE    YEAR-OLD.    TRAINED    STAGE    AT 
WHICH  THEY  ARE  PLANTED  IN  THE  ORCHARDS. 


perchance  he  lias  been  in  business  for  the 
past  thirty  years,  when  the  production  of 
navels  was  not  nearly  equal  to  the  de- 
mand and  when  advance  orders  were 
necessary  if  he  would  be  sure  of  enough 
golden  fruit  for  his  Christmas  trade. 

To  be  exact,  it  was  in  1870  that  the 
navel  orange  was  discovered.  And  dis- 
covery is  the  right  word.  Mr.  W. 
Sanders,  an  employee  of  the  United 
States  Department  of  Agriculture,  while 
traveling  about  in  Brazil,  on  a  scouting 
trip  for  Uncle  Sam,  discovered  in  an  out 
of  the  way  corner  of  the  South  American 
country,  just  two  trees  of  which  the 
oranges  were  of  exceptional  size  and  per- 
fectly seedless. 

It  has  come  to  be  an  accepted  story, 
in  many  quarters,  that  the  navel  is  the 
result  of  breeding,  and  of  late  a  certain 
color  has  been  given  to  this  story  by  the 
fact  that  plant  breeders  have  developed  a 
seedless  lemon,  and  later  a  seedless 
pomelo  or  grape  fruit.     This  navel  story 


is  not  founded  upon  fact,  however,  as 
Nature  is  responsible  for  the  navel,  and 
though  the  two  trees  discovered  by  tlie 
watchfulness  of  one  of  Uncle  Sammy's 
professors  undoubtedly  were  freaks,  their 
offspring  have  remained  true  to  their 
parents. 

In  the  year  following  the  discovery  of 
the  trees  and  their  careful  transmission 
to  the  experimental  hot  houses  in  Wash- 
ington, two  cuttings  were  sent  by  gov- 
ernment agents  to  California  for  experi- 
mental culture.  At  the  same  time  other 
experimental  cuttings  were  sent  to  the 
other  states  which  enjoy  a  certain  degree 
of  sub-tropical  climate.  In  California 
the  new  orange  flourished  with  astonish- 
ing success,  appearing  to  be  as  fully 
adapted  to  California  conditions  as 
though  indigenous  to  that  state.  In  no 
other  state,  by  the  way,  is  this  true,  and 
although  the  navel  is  cultivated  in  other 
Southern  districts,  it  is  only  in  California 
that  it  has  become  a  commercial  possi- 
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•WINTERHAVEN"  A  FINE  ORANGE  PLANTATION  IN  THE  PORTERVILLE  FOOTHILLS. 

nterhaven  consists  of  120  acres  of  Washington  navels,  in  a  high  state  of  cultivation      February  25th   1911  the  pr 

crty  was  bought  from  Mrs.  J.  H.  Williams  by  Robert  Blair,  a  Scotchman,  who  paid  Sl/O.OX)  cash  forit.      for 

the  past  five  years  the  average  annual  income  from  Winterhavcn  has  been,  m  round  hgures.  ^bto.OUU, 


bility.  In  the  golden  state,  however,  the 
foothill  districts  of  the  Sierra  Mountains 
were  found  to  be  especially  well  adapted 
to  the  new  fruit,  orchards  were  planted 
out  and  the  increase  of  acreage  from 
year  to  year  was  only  limited  by  the 
available  supply  of  the  new  trees.  From 
those  two  freaks  of  a  playful  mood  of 
Nature,  secured  in  Brazil,  there  have 
been  raised,  directly  and  indirectly,  mil- 
lions of  children.  Last  season  the  crop 
of  oranges  from  the  one  state  of  Cali- 
fornia was  approximately  35,000  car- 
loads, totaling  14,000.000  boxes,  valued 
to  the  growers  at  $40,000,000.  and  of 
wdiich  the  vast  majority  sold  were  the 
big,  brick-red,  beautifully-shaped,  lus- 
cious Washington  navel. 

Being  seedless,  it  is  obvious  that  the 
navel  cannot  be  reproduced  in  the  usual 
manner.  Then,  after  having  made  a 
present  of  the  new  orange  to  the  orchard- 
ists.  Uncle  Sammy  stepped  in  to  teach  to 
them  the  very  best  method  of  propagat- 
ing the  new  fruit,  thousands  upon  thou- 
sands of  experiments  resulting,  before 
the  method  reached  what  it  is  today, 
practically   perfection.      Not   all   of   the 
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work  was  done  by  the  great  schoolmaster 
personally,  as  we  might  say,  since  an  apt 
pupil  of  our  Uncle  Sam  is  the  California 
State  Department  of  Agriculture :  an 
important  part  of  the  University  of  Cali- 
fornia. There  many  of  the  experiments 
were  conducted,  upon  lines,  it  is  true, 
w^hich  were  first  indicated  in  the  experi- 
mental gardens  in  Washington. 

It  is  evident,  to  those  who  have  an 
elementary  knowledge  of  plant  breeding 
and  grafting,  that  the  first  step  in  grow- 
ing the  seedless  navel  must  be  to  produce 
a  suitable  root  and  stock  of  citrus  parent- 
age and  then  induce  a  cutting  from  a 
navel  tree  to  grow  upon  it.  Sounds 
simple,  doesn't  it?  'Twas  simple — after 
all  the  problems  were  solved.  In  the 
solving,  however,  scores  of  diflferent 
parent  stocks  were  tried.  First  came  the 
Satsuma  orange  from  Japan,  which  was 
rejected  because  of  its  susceptibility_  to 
the  root-maggot,  a  fatal  worm  almost  im- 
possible of  eradication ;  Florida  seedlings 
did  not  take  kindly  to  the  change  in 
climate  and  fell  a  prey  to  gum  disease — 
and  so  it  went.  Finally  a  wild  orange 
was   found  by   the  investigators   in  the 
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Florida  swamps,  whether  a  native  or  a 
seedling'  run  wild,  is  a  moot  question  ;  but 
at  any  rate  appearing  to  be  very  resistant 
to  every  form  of  disease.  Seeds  from 
these  trees,  in  consequence,  are  now  uni- 
versally used  and  are  commercial  1\ 
boug^ht  and  sold  as  "Morida  Som-s." 

Actual  propai^ation  of  the  navel  is 
simjile,  but  requires  mechanical  skill, 
hdorida  sour  oranj^e  trees  are  planted  in 
hus^e  seed  beds,  provided  for  covering- 
witli  canvas  curtains,  or  other  appli- 
ances, which  can  be  |)ulled  about  to  shade 
the  trees  from  the  tropical  summer  sun. 
When  the  trees  have  attained  a  \ear's 
g-rowth  and  are  large  enough  to  be  han- 
dled readily,  they  are  taken  from  the 
seed  beds  and  are  planted  in  long  rows 
in  the  open.  Then  when  the  trees  have 
recovered  from  the  moving  process,  the 
budding  begins. 

First,  from  a  grove  of  navels,  the 
operator  selects  a  quantity  of  carefully 
chosen  limbs,  about  the  size  of  one's 
thumb,  covered  with  embryonic  limbs  in 
the  form  of  plump  buds.  This  is  called 
the   bud    wood.      The   o])eration    is   per- 


formetl  at  the  period  of  year  when  the 
sa])  is  running  freely,  usually  in  the  late 
fall  or  early  spring.  With  the  buds  at 
hand,  the  nursery  stock  trees  are  ruth- 
lessly cut  close  to  the  ground,  leaving 
])ut  perhaps  four  inches  of  the  original 
trunk.  In  the  soft  bark  of  this  stump  an 
incision  is  made,  as  shown  in  the  illustra- 
tion. Then  the  bud  is  clipped  from  the 
bud  wood,  a  strip  of  bark  in  oblong  shajje 
with  it.  and  bud  and  jjrotecting  bark  are 
deftl}-  inserted  in  the  slit  of  the  ])arent 
sotir  tree  ;  a  wa.\ed  cloth  is  tightly  bound 
above  the  wound,  and  the  ojieration  is 
complete.  Careful  pruning  is  all  that  re- 
mains, to  make  of  the  hybrid  a  vigorous 
navel  tree  ready  for  sale  at  from  $1.25 
to  $1.50  each,  according  to  size  and  gen- 
eral condition.  "lUtdders,"  the  workmen 
who  perform  the  operation,  command 
good  wages.  Some  of  them  are  very 
rapid  and  expert,  and  like  their  distant 
cousins  of  the  scalpel,  they  operate  with 
an  astonishingly  small  percentage  of 
mortality.  A  good  budder  should  lose  no 
more  than  five  per  cent,  of  his  trees. 
Having  given  the  orchardist  his  prize 


GLOVED  OR.ANGE  PICKERS  AT  WORK  IN  THE  ORCHARD. 

The  (ruit.  after  being  clipped  from  the  trees,  is  deposited  in  the  soft  canvas  sacks. 
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How  Tree  Grafting  Is  Done. 
A.  Stick  of  buds;  B.  Cutting  the  bud:  C.  Transverse 
incision  for  insertion  of  bud:  D.  Inserted  bud  ready  for 
tying;  E.  Same,  showing  waxed  cloth  binder;  F.  Waxed 
cloth  ready  for  twisting;  G,  Grafted  root  a  few  weeks 
later. 


orange,  and  then  having  shown  him  how 
to  grow  more  of  them,  the  task  of  Uncle 
Samuel  should  have  been  complete,  but 
in  point  of  fact  it  was  only  starting. 
Soon  after  the  acreage  of  navels  began 
to  assume  an  important  place  in  the  pro- 
ductive economy  of  the  state,  there  came 
reports  from  the  packers  that  while  the 
orange  was  an  exceptionally  fine  one  in 
every  other  respect,  it  was  not  a  "good 
shipper."  In  other  words,  a  disconcert- 
ing number  of  the  oranges  decayed  in 
transit  from  the  packing  houses  to  the 
eastern  market  centers. 

G.'  Harold  Powell,  a  professor  of  fruit 
sciences,  had  just  been  doing  a  lot  of 
good  for  the  apple  growers  of  Washing- 
ton, and  as  the  apple  orchardists  and 
orange  orchardists  appeared  to  have 
many  troubles  in  common,  Mr.  Powell 
was  sent  down  to  California  to  find  out 
whether  the  fault  was  with  the  new 
orange  or  with  the  method  of  picking, 
packing  and  shipping. 

Some  have  called  Mr.  Powell  a  genius. 
Personally,  Mr.   Powell  believes  in  Mr. 


Edison's  definition :  that  genius  is  merely 
a  capacity  for  taking  pains,  and  it  was 
upon  this  theory  he  worked  in  solving 
the  problem  of  orange  decay.  He  per- 
sonally went  into  the  orchards  and  picked 
hundreds  of  loose  boxes  of  fruit.  Then 
he  went  personally  into  the  packing 
houses,  where  he  attended  to  the  packing 
of  hundreds  of  shipping  boxes  of  fruit, 
taking  absolutely  nothing  for  granted. 
This  fruit  was  packed  under  every  pos- 
sible condition.  Presently  he  came  to  the 
growers,  their  problem  solved  and  with 
the  remedy  at  hand. 

In  a  word,  the  trouble  was  traced  to 
careless  handling  in  the  orchard  and  in 
the  packing  houses.  Orange  decjy  has 
always  been  due  to  a  peculiar,  parasitic, 
vegetable  growth  called,  commonly,  the 
"blue  mold."  Infinitesimal  seeds,  or 
spores,  of  this  mold  float  about  in  the 
air  of  the  warmer  climes,  when  a  suitable 
growing  place  is  found  they  stop,  and, 
multiplying  with  incredible  swiftness, 
soon  cover  the  material  in  the  vicinity  of 
the  stopping  place  with  the  characteristic 
blue  growth.  Fortunately,  Mr.  Powell 
told  the  orange  growers.  Nature  has 
provided  the  navel  with  a  perfect  protec- 
tion against  the  mold.  This  protection 
is  found  in  the  outer  covering  of  the 
orange,  which  is,  in  reality,  the  top  of 
millions  of  tiny  oil  cells.  Alold  will  not 
grow  upon  this  covering.  Thinner  than 
the  thinnest  of  tissue  paper,  however,  it 
requires  only  a  tiny  injury  to  rupture 
this  covering,  and  the  white  pulp  imme- 
diately beneath  is  an  ideal  soil  for  the 
parasite.  Ruptures  of  this  covering, 
much  too  minute  to  be  detected  by  the 
eye,  will  harbor  dozens  of  the  mold 
spores,  and  a  single  one  is  sufficient  to 
spell  the  ruin  of  the  injured  orange. 

The  reinedy  for  the  trouble,  said  Mr. 
Powell,  is  simplicity  itself.  Careful  pick- 
ing; careful  hauling  to  the  packing 
plants ;  careful  packing  into  the  shipping 
cases — these  were  the  only  requirements. 

As  is  often  the  case  when  simple  rem- 
edies are  suggested  for  great  ills,  a  pro- 
portion of  the  growers  were  somewhat 
skeptical.  About  three-fourths  of  them, 
however,  are  members  of  the  Fruit 
Growers  Exchange,  the  greatest  co- 
operative marketing  organization  in 
the  world,  which  is  run  by  the  growers, 
for  the  benefit  of  the  growers.    They  are 
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always  on  the  alert  for  anything  and 
everythinj^:  to  improve  conditions,  and 
they  decided,  after  an  investigation,  to 
give  the  new  "Powell  System,"  as  it 
came  to  be  called  immediately,  a  thor- 
ough trial.  Since  that  first  trial  the 
system  has  spread  rapidly  until  now  it 
is  in  universal  use. 

In  following  out  the  remedy,  complete 
reformation  begins  in  the  orchards.  Emit 


scratched  orange.  Once  picked,  or  rather 
clipped,  the  oranges  are  carefully  laid  in 
soft  canvas  bags,  which  are  shown  in  the 
illustration,  and  are  then  transferred  to 
the  picking  boxes,  also  shown,  in  which 
the  fruit  is  hauled  in  spring  wagons,  to 
the  packing  house. 

In  the  packing  of  the  fruit  the  revo- 
lutionary methods  caused  hundreds  of 
old  machines  to  be  thrown  into  the  scrap 


TYPICAL  SEED   BED.  SHOWING  TREES  AT  THE   PROPER   AGE   FOR  BUDDIXCi. 
In  thr  sred  bed  shown  there  are  200.000  orango  trees,  which,  when  the  budding  process  has  been  completed,  will 

represent  a  market  value  or  $250,000. 


must  be  carefully  clipped  from  the  trees 
with  specially  constructed  shears.  Care 
must  be  used  to  see  that  the  stem  of  the 
orange  does  not  protrude  beyond  the 
general  contour  of  the  fruit  since  a  stem, 
bouncing  upon  a  neighboring  orange, 
would  rupture  the  covering,  and  a  de- 
cayed orange  and  perhaps  a  whole  boxful 
of  decayed  oranges  would  be  the  result. 
Pickers  must  wear  canvas  gloves,  since 
a  scratch  from  a  finger  nail  would  be 
sufficient    to    end    the    career    of    the 


heap.  New  mechanism  was  needed  from 
one  end  of  the  ])acking  houses  to  the 
other  and  all  this  machinery  had  to  be 
made  to  order  for  the  occasion.  In  the 
work  of  constructing  the  machinery,  in- 
stalling it  and  putting  it  into  actual  oper- 
ation, the  instructors  of  Uncle  Sam  stood 
by  to  see  that  everything  was  done  ac- 
cording to  regulation. 

Care  being  first,  the  second,  and  the 
last  consideration,  and  care  of  a  sort 
which  would  make  the  average  handling 


THE  USUAL  TYPE  OF  ORANGE  PACKING  HOUSE. 
The  fruit  is  hauled  here,  in  spring  wagrons.  from  the  orchards. 


of  an  egg  appear  rough  indeed,  machines 
in  use  are  much  different  from  the  ap- 
paratus we  usually  associate  with  the 
word.  Oranges,  as  they  come  from  the 
picking  boxes,  are  deposited  upon  soft 
canvas  belts,  which  convey  them  past 
deft-fingered  and  quick-eyed  "graders," 
who  detect  the  rough  skinned  and  other- 
wise imperfect  oranges  to  be  thrown  out 
as  "culls."  Still  more  soft,  canvas  belts 
convey  the  fruit  to  long  pieces  of  ap- 
paratus, twenty  feet  or  more  in  extreme 
length,  fashioned  cunningly  of  ropes. 
These  devices  assort  the  oranges  into  the 
standard  sizes  and  finally  deposit  them 
into  large  bins.  All  oranges  of  a  size 
slide  carefully  into  bins  by  themselves, 
these  bins  being  lined  with  great,  heavy 
cushions,  the  padding  of  which  is  made 
of  the  softest  of  curled  hair. 

From  these  bins  the  oranges  are  taken 
one  by  one,  wrapped  in  soft  tissue  paper, 
carefully  and  closely  packed  into  the 
shipping  cases,  witii  which  we  are  all 
familiar,  and  finally  they  go  on  their  way 
to  the  refrigerator  cars  in  which  they 
are  shipped.  So  completely  protected  is 
the  orange,  naturally,  against  its  decay 
enemies,  that  cases  of  oranges,  packed 
under  perfect  conditions,  now  keep  with 
absolute  perfection  for  five  or  six 
months. 


Given  the  orange,  the  method  of 
propagation,  the  picking,  and  the  pack- 
ing necessary  to  ensure  shipping  without 
decay,  the  government  goes  still  further. 
As  we  said  at  the  outset,  the  navel 
orange  is  new.  At  first  the  orchards 
required  little  fertilization.  Now  that  a 
number  of  the  groves  are  fifteen  and 
twenty  years  old — some  even  older  than 
that — it  stands  to  reason  that  something 
must  be  put  back  into  the  soil  to  com- 
pensate for  the  thousands  of  carloads  of 
products  taken  out  of  it.  Here  Uncle 
Sam  has  conducted  classes  again,  until 
fertilization  of  orange  groves  has  come 
to  be  an  exact  science.  Each  year,  after 
the  fruit  is  harvested  and  when  the  trees 
are  getting  ready  to  make  a  crop  of  buds 
for  the  oranges  of  the  year  to  come,  the 
orchardist  makes  his  way  through  the 
grove,  taking  here  and  there  a  trow^elful 
of  soil,  which  he  throws  into  a  sack  made 
for  the  purpose.  When  he  has  selected 
about  twenty-five  pounds  of  what  will 
make  a  typical  sample,  he  sends  this 
selection  to  the  soil  survey  bureau  of  the 
Department  of  Agriculture  of  the  State 
University  already  mentioned.  Presently 
in  return  there  comes  some  such  mes- 
sage as  this : 

"Your  orchard  appears  to  be  short  in 
phosphates.     We    recommend    that    this 
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spring-  you  drill  in  1,000  pounds  Id  tlu' 
acre  "of  balanced  fertilizer,  one  made 
from  a  tankage  base.  The  follovying  will 
perhaps  suit  your  needs  best."  Then 
follows  an  analysis  of  a  ready-to-use  com- 
l)ound,  which  can  be  procured  of  any 
dealer. 

With  scientific  care,  such  as  indicated 
by  this  typical  letter  and  with  soil  chem- 
ists who  give  absolutely  authentic  infor- 
mation for  the  asking  the  orange  grower 
is  indeed  well  safeguarded.  Such  a  thing 
as  a  "starved"  orange  grove  need  never 
be  known,  if  the  owner  of  an  orchard 
tract  has  energy  enough  to  avail  himself 
of  the  heli)s  wliich  the  government  stands 
ready  at  all  times  to  give  him. 

As  a  final  protection,  it  is  required  by 
law  that  every  manufacturer  of  fertilizer 
file  with  the  state  officials  heavy  bonds 
guaranteeing  the  accuracy  of  the  analyses 
of  all  mixtures  sold  and  these  analyses 
must  be  printed  in  large  type  upon  every 
package  of  fertilizer  material  sent  out. 

Beyond  all  the  work  done  by  the  gov- 
ernment in  the  discovery,  propagation 
and  shi])ping  of  the  orange,  to  say  noth- 
ing of  fertilization,  protective  measures 
by"  the  state  and  national  government 
form  an  important  part  of  the  govern- 
mental activity  for  the  benefit  of  the 
orange  district.  State  and  national  ento- 
mologists make  periodical  visits  of  in- 
spection through  the  groves,  watching 
with  alert  eyes  for  the  presence  of  new 
pests,  for  the  orange  is  a  transplanted 
fruit  and  that  presupposes  vigilance. 
Orange  pests  have  occasionally  gained  a 
footing,  making  necessary  the  immediate 
discovery  of  the  natural  enemies  of  such 
pests.  Be  it  said  to  the  credit  of  the 
government  that  the  remedy  has  always 
been  found  for  every  disease  and  the 
parasite  for  every  pest. 

An  instance  of  the  manner  in  which 
this  protective  work  really  protects  is 
shown  by  a  recent  epidemic  of  white-fly 
in  the  Oroville  district.  An  inspector,  in 
his  rounds,  for  the  government  found  in 
the  orchards  one  lone  white-fly  insect, 
the  most  deadly  of  all  citrus  fruit  pests. 
Immediately  every  entomologist  in  Cali- 
fornia was  sent  to  the  northern  citrus 
belt  and  the  fight  was  on.  Prompt  meas- 
ures prevented  anything  serious  and  the 


only  loss  to  the  growers  was  one  crop  of 
fruit.  Under  any  other  circumstances  the 
deadly  white-fly  would  have  gained  a 
footing.  Once  present  in  large  numbers 
this  is  a  pest  almost  impossible  of  eradi- 
cation, as  several  com]:)letely  devastated 
districts  in  the  Mediterranean  countries 
show  beyond  a  doubt. 

In  every  county  in  California  there  is 
a  horticultural  C(jmniission,  supptjrted  by 
the  state  and  closely  in  touch  with  trained 
entomologi.sts  of  the  (J.  S.  government. 
Their  work  is  sui)plemental  to  that  done 
by  Uncle  Sammy.  This  commission  con- 
sists of  a  chairman  of  committee,  who 
secures  his  ])lace  through  a  competitive 
examination  in  entomology  and  practical 
orchard  work.  Under  him  are  dei)uties 
and  inspectors.  It  is  their  duty  to  patrol 
orchards  in  order  to  immediately  report 
the  presence  of  new  or  suspicious  in- 
sects. They  also  examine  microscopic- 
ally every  tree,  plant  and  shrub  im- 
ported into  their  counties  and  if  dis- 
eased nursery  stock  is  discovered,  it  is 
immediately  consigned  to  the  flames. 

To  show  how  efficient  this  work  is,  a 
few  weeks  ago  a  young  woman  tourist, 
returning  from  Louisiana,  brought  with 
her  from  the  south  half  a  dozen  beautiful 
Satsuma  oranges,  merely  for  comparison 
with  home  grown  sorts.  One  of  these 
oranges  was  displayed  in  the  window  of 
a  local  real  estate  dealer,  beside  a  Por- 
terville  district  navel.  A  lynx-eyed  in- 
spector walking  past  the  window,  saw, 
to  his  consternation,  that  on  the  skin  of 
the  imported  orange  there  was  a  tiny 
spot  of  the  terrible  purple  scale,  next  to 
the  white-fly,  perhaps,  the  most  danger- 
ous of  all  orange  insect  pests.  Within 
half  an  hoiu"  every  inspector  of  the 
Lindsay  district  was  on  the  trail  of  the 
other  five  oranges  brought  from  the 
south,  and  each  of  them  being  found, 
and  found  to  be  infected,  was  promptly 
burned.  These  oranges  might  easily 
have  spread  infection  to  the  entire  dis- 
trict. Once  eaten,  the  rinds,  would  have 
been  carelessly  thrown  away,  the  scale 
insects  would  have  looked  for  a  new 
place  on  which  to  feed  ;  and.  their  natural 
orange  food  being  at  hand,  in  a  short 
space  of  time  they  would  have  found 
their  way  to  the  local  orchards. 


FARMING 
for  SPONGES 

by  Charles  A.  SidmarL^ 


WHERE  do  all  the  sponges 
come  from?  One  sees 
them  nearly  every  day, 
and  while  nearly  every 
one  knows  that  they  are 
products  of  the  seas,  few  there  are  who 
know  how  they  are  gathered  and  that  the 
fishing  districts  where  they  are  caught 
are  very  limited. 

The  sponge  industry  of  the  United 
States  dates  back  half  a  century  or  more, 
when  the  people  of  Key  West,  wath  that 
little  island  as  a  base  of  operations, 
began  fishing  in  the  adjacent  waters. 
Gradually  as  the  sponges  became  scarce 
or  the  fishing  grounds  exhausted,  the 
operations  w^ere  extended  up  the  Gulf 
coast.  The  two  places  where  sponge 
fishing  can  best  be 
studied  is  Tarpon 
Springs,  on  the 
west  coast  of  Flor- 
ida, and  Batabano, 
on  the  south  coast 
of  Cuba.  Though 
these  points  are 
what  might  be 
called  within  a 
stone's  throw  of 
each  other,  the 
modes  of  gathering 
the  sponges  are  so 
entirely  different 
that  they  might  be 
half  the  w  o  r  1  d 
apart. 

In  Florida  the 
industry  is  pursued 
with    all    the    cere- 
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mony  and  science  which  money  and 
modern  ingenuity  can  employ,  while 
on  the  coast  of  Cuba  the-  business 
is  conducted  with  all  the  primitiveness 
and  leisure  associated  with  sponge  fish- 
ing since  classic  times.  The  Cuban  goes 
out  in  what  is  called  a  "chalupa,"  a  craft 
that  might  be  described  as  a  cross  be- 
tween a  flat-bottom  river  boat  and  a 
canoe.  He  takes  with  him  his  profes- 
sional instruments  which  consist  of  three 
poles  ten,  thirty  and  fifty  feet  in  length, 
the  ends  of  each  being  equipped  with  a 
three  pronged  hook,  and  a  "deep  sea" 
spy  glass.  This  latter  instrument — an 
important  one,  too — is  nothing  more  or 
less  than  a  water-tight  concern  with  a 
piece  of  plain  window  glass  fastened  in 
one  end.  Some- 
times a  simple 
water  bucket  with 
the  bottom  knocked 
out  answers  the 
purpose. 

Fn  seeking 
sponges  in  rough 
water  this  device  is 
placed  upright  in 
the  waves  and  the 
head  of  the  fisher- 
man thrust  into  it 
as  deep  as  possible 
beneath  the  sur- 
face. Looking 
through  the  glass 
in  the  bottom  the 
hooker  is  able  to 
behold  the  bed  of 
the  sea  to  the  depth 


K.  Using  the  Hook  and 
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INSIDE  OF  A  SPONGE  WAREHOUSE. 


of  nearly  fifty  feet.  This  is  explained 
by  reason  that  the  flat  surface  of 
water  pressed  under  the  glass  is  abso- 
lutely devoid  of  those  ripples  and  irregu- 
larities which  are  caused  to  appear 
on  the  surface  by  the  wind  and  tide. 
As  soon  as  a  sponge  is  spied  through  the 
crude  marine  telescope,  the  sponger 
grasps  his  hook  and  brings  it  into  play ; 
and  by  reason  of  his  trained  eye  and 
skillful  hand  it  is  a  rare  occasion  when 
his  attempt  to  hook  his  game  misses  fire, 
even  while  the  boat  is  being  propelled. 

This  old  method  of  gathering  sponges 
is  tedious  and  trying  and  requires  a  pa- 
tience beyond  belief.  To  maintain  one's 
self  in  a  shallow  skitT  without  upsetting 
it  and  at  the  same  time  spy  out  the  game 
through  the  bottom  of  inverted  bucket 
and  further,  to  acquire  it  on  the  end  of 
a  ten  or  thirty  or  even  a  fifty  foot  pole 
while  the  boat  is  in  motion  is  a  complica- 
tion of  arts  not  many  are  able  to  apply. 

This  antiquated  method  of  catching 
sponges  up  to  a  few  years  ago  was  fol- 


lowed along  the  Florida  coast.  In  fact  it 
is  still  employed  by  the  natives  in  that 
section  to  some  extent.  These  folks  go 
out  from  the  harbors  in  small  schooners 
which  are  built  with  large  decks  for 
carrying  the  catch.  The  crew  of  such  a 
boat  is  generally  half  a  dozen  men  and  a 
cook.  Every  morning  at  the  crack  of 
day  they  launch  from  the  main  boat  the 
smaller 'ones,  which  they  call  "dingies." 
Each  of  these  small  boats  are  manned  by 
two  men,  known  in  the  Conch  vernacular 
as  "hooker"  and  "sculler."  The  former 
remains  on  his  knees  with  his  head  thrust 
down  in  his  spyglass  most  of  the  day 
while  the  "sculler"  slowly  propels  the 
boat,  unless  their  efforts  have  been  un- 
usually successful,  when  they  return 
to  the  schooner  and  lay  up  before  sun- 
down. The  main  craft  sometimes  stays 
ofif  shore  for  eight  weeks  catching  its 
load  of  sponges. 

In  Florida  today,  however,  most  of  the 
sponge  fishing  is  done  by  professional 
Greek   divers.      These   experienced    for- 
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eign  divers,  driven  out  of  the  Mediter- 
ranean by  the  governments  bordering  on 
that  sea,  have  immigrated  to  Florida  for 
the  purpose  of  plying  their  vocation  in 
American  waters.  These  Greeks,  having 
had  years  of  training  in  the  deep  waters 
of  the  jMediterranean,  and  having  be- 
come experts  in  the  art  of  sponge  gath- 
ering in  a  diving  suit  called  "skafander," 
can  easily  secure  sponges — and  choice 
ones,  too — that  cannot  be  reached  by  the 
American  hooker.  These  Greek  spongers 
wear  diving  suits  of  the  most  modern 
and  perfect  make,  heavily  weighted  with 
lead,  and  leaden  soled  shoes  are  worn. 
They  carry  with  them  to  the  bottom  of 
the  deep  a  large  mesh  sack  in  which  the 
sponges  are  placed  as  they  gather  them 
with  both  hands,  almost  the  same  as  one 
would  gather  apples  or  oranges. 

The  boats  follow  along  on  the  surface 
pumping  fresh  air  to  the  divers  and  haul- 
ing up  and  lowering  the  sponge  bags 
whenever  full  or  empty.  The  diving  suits 
used  by  these  spongers  are  so  perfect 
and  the  water  so  clear  at  the  depth  to 
which  they  descend  that  there  is  little 
risk  of  life  except  from  sharks.  The 
waters  where  the  sponge  abounds  is  in- 
fested with  these  man-eating  sharks,  and 
many  thrilling  tales  are  told  by  these  men 
who  walk  on  the  bottom  of  the  sea.  The 
spongers,  however,  carry  no  weapons 
because  a  weapon  that  would  cause  death 
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under  water  would  have  to  draw  blood, 
and  to  kill  one  shark  would  only  be  the 
means  of  drawing  a  dozen  more  to  the 
spot.  The  suits  are  too  heavy  to  permit 
of  any  very  rapid  movement,  so  the  only 
course  to  pursue  when  one  of  these  man- 
eating  monsters  of  the  deep  appears  on 
the  scene  is  to  remain  absolutely  still,  for 
a  shark  will  not  touch  anything  it  thinks 
is  dead ;  in  fact  will  not  remain  around 
such  an  object.  As  one  of  the  oldest 
sponge  fishermen  puts  it,  it  requires  an 
extraordinary  amount  of  nerve  for  a  man 
alone  at  the  bottom  of  the  sea  to  keep 
still  all  the  while  a  hungry  fifteen  foot 
shark  is  circling  him  and  lashing  the 
water  with  its  tail. 

As  the  small  boats  carry  their  loads 
to  the  main  ship  the  sponges  are  placed 
on  deck,  where  they  are  left  until  all  the 
slimy  matter  they^  contain  has  drained 
oflf.  While  the  sponges  are  undergoing 
this  dying  process,  they  give  ofif  a  strong 
odor  similar  to  that  of  ammonia,  which 
after  a  few  days  changes  to  the  more 
pleasant  smell  of  seaweed. 

The  schooner  then  returns  to  its  base 
of  operations  and  the  sponges  are  placed 
in  "kraals"  or  pens  made  of  stakes  driven 
in  the  shallow  water  near  the  shore  so 
that  the  flowing  tide  may  wash  them  as 
it  comes  and  goes.  This  washing  takes 
about  a  week,  after  which  the  sponges, 
one  by  one,  are  thoroughly  squeezed  out 
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and  beaten  with  sticks  until  all  the  living- 
matter  has  disappeared.  After  this  jirocess 
they  arc  strung  in  bunches  upon  pieces 
of  rope  about  six  feet  in  length  and  piled 
upon  the  wharves  to  be  sold  at  auction 
to  ])ersons  known  as  the  i)ackers'  agents 
who  ship  them  to  their  ])acking  houses. 
J  lere  the  finishing  touches  are  added  to 
make  them  marketable. 

Here  they  receive  their  last  treatment — 


The  finest  grade  of  sponge  in  the 
world  is  the  Turkish  specimen.  Such 
articles  have  brought  as  much  as  $50  a 
pound,  biU  they  are  scarce.  Next  in 
quality  is  the  sheepswool  variety,  .so 
called  because  of  its  close  resemblance  to 
the  wool  of  that  name.  Notwitlistanding 
the  fact  that  this  variety  is  much  cheaj^er 
than  the  Turkish  s])onge,  it  is  often  pre- 
ferred as  a  toilet  article. 
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GREEK  DIVER  GOING  OVERBOARD. 

Foreign  divers  have  immigrated  to  Florida  to  carry  on  their  profession  tlierc. 


bleaching,  which  is  accomplished  in  dif- 
ferent ways  according  to  the  grade  of 
the  sponge  and  its  fineness.  The  sheeps- 
wool sponges  are  bleached  by  being 
washed  in  very  soapy  water  and,  after 
being  covered  with  soapsuds,  are  hung 
up  on  poles  and  the  action  of  the  dews 
and  the  sunlight  in  conjunction  with  the 
suds  bleaches  them  a  beautiful  white  or 
golden  color  in  from  one  to  two  weeks. 
This  manner  of  bleaching  preserves  the 
fiber  intact,  and  it  is  as  durable  when 
bleached  as  before. 

The  common  or  yellow  sponges  are 
bleached  with  a  solution  of  lime  and  sea- 
water.  Sometimes  acids  are  used  but 
this  has  a  tendency  to  injure  them,  as  it 
weakens  the  fiber  and  considerably  short- 
ens the  period  of  their  usefulness. 


Next  in  order  of  value  are  the  velvet, 
yellow,  grass,  and  glove  sponges.  The 
velvets  are  very  scarce  on  the  Florida 
coast  and  vary  in  price  according  to 
quality,  while  the  grass  and  the  glove 
sponges  sell  as  low  as  a  few  cents  a 
pound.  It  takes  a  good  measure  of  v/ell- 
dried  sponges  to  make  a  pound. 

Experiments  have  recently  been  con- 
ducted for  the  purpose  of  testing  the 
feasibility  of  transporting  sponges  alive 
in  aquaria.  These  experiments  are  re- 
ported to  have  been  a  success,  and  it  is 
now  possible  to  transplant  the  valuable 
varieties  of  Turkish  .sponges  in  the 
sponging  grounds  of  American  waters. 
Not  only  were  the  experiments  of  trans- 
planting sponges  successful,  but  an  emi- 
nent biologist.  Dr.  H.  F.  Moore,  has  con- 


THE  SPONGE   MARKET.   WHERE   AGENTS  COME   FROM    MANY   PARTS  TO  BUV  FOR  THE  TRADE. 


ducted  a  series  of  experiments  which 
have  resulted  in  the  production  of  a 
rootless  sponge. 

The  root  of  a  sponge  is  its  most  vul- 
nerable part,  and  at  this  point  it  first 
begins  to  tear.  A  rootless  sponge,  there- 
fore, will  far  outlast  the  common  variety. 
The  method  pursued  by  Doctor  Moore  to 
produce  the  rootless  sponge  is  to  cut  the 
animal  vegetation  into  pieces  two  cubic 
inches  in  volume.  This  is  done  by  means 
of  a  very  sharp  knife  while  the  sponge 
is  alive,  and  has  as  least  one  face  covered 
by  the  original  skin.  A  slit  an  inch  deep 
is  made  lengthwise  in  each  cutting,  which 
is  then  placed  astride  a  wire.  This  slit 
is  then  closed  by  a  piece  of  aluminum 
wire  so  that  there  can  be  no  rust  or 
corrosion  of  any  sort. 

Within  a  week  the  cutting  heals  around 
the  suspension  wire.  Long  wires  strung 
with  these  cuttings  are  then  driven  into 
the  shallow  sea  bottom,  about  fifty  feet 
apart,  the  cutting  being  suspended  free 
from  the  bottom.  In  about  a  year  and 
a  half  or  more  these  seed,  as  they  might 
be  termed,  attain  about  twenty-five  times 
their  original  weight.  When  this  method 
of  artificial  sponge  growing  is  carefully 


carried  out  about  ninety-five  per  cent  of 
the  cuttings  will  not  only  survive,  but 
win  grow  into  a  perfect  ball  or  ellipsoid 
with  no  vulnerable  point,  their  roots 
being  on  the  inside.  Such  a  sponge  of 
the  sheepswool  variety  will  last  for  years. 
All  of  the  species  of  sponges  can  be 
reproduced  in  this  extraordinary  man- 
ner. 

Great  Britain  alone  buys  a  million  dol- 
lars' worth  of  sponges  each  year.  In 
recent  years  the  Florida  sponge  industry 
has  yielded  less  than  a  half  million  dol- 
lars' worth.  These  valuable  fishing 
grounds,  which  produce  the  best  sponges 
in  the  world  aside  from  the  Turkish 
variety  dived  for  in  the  Mediterranean, 
have  been  so  over-fished  in  and  out  of 
season  that  the  Congress  of  the  United 
States  found  it  necessary  to  pass  strin- 
gent laws  to  protect  the  industry  from 
.annihilation  by  the  Greek  divers.  The 
new  law  prohibits  these  divers  from 
working  after  the  first  of  May  until  the 
first  of  October  in  water  that  is  less  than 
fifty  feet  deep,  and  the  revenue  cutter 
service  will  have  vessels  to  patrol  the 
Florida  waters  to  see  that  the  law  is 
strictly  enforced. 
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ANTS    THAT 
MAKE  HONEY 


PROBABLY  there 
are  no  more  re- 
markable insects 
known  to  ento- 
moloijists  than  the 
honey-making  ants  found 
throughout  the  Southwest, 
from  Colorado  and  Utah 
Mexico. 


down  into 
They  are  small  in  size,  and  of 
a  light  yellow  color,  covered  with  minute 
yellow  hairs.  Their  homes  are  in  or  under 
small  mounds  of  sand  and  gravel.  Their 
"hills"  are  distinguishable  from  those  of 
the  agricultural  ants  of  Texas  and  the 
Occident  ants  of  the  plains  by  the  fact 
that  the  opening  for  ingress  and  egress 
is  on  the  top,  while  in  the  case  of  the 
other  two  species  the  opening  is  on  one 
side  of  the  mound,  and  near  the  bottom. 
Every  colony  of  honey-makers  contains 
a  queen,  a  numerous  company  of  work- 
ers, and  a  large  number  of  "rotunds." 
The  rotunds  are  nothing  more  nor  less 
than  living  storehouses  for  honey,  con- 


SCENES  IN  THE  A  NT  WORLD. 
Top  row.  left  to  right;   Queen  attended  by  her  body  guard  of  workers; 
worker  assisting  a  "rotund"  up  a  steep  place.     Bottom  row;  Workers 
Bjgving  a  "rotund:"  "rotund."  with  honey-sac  partly  filled. 


Ant  Hill  of  the  HonkyMaklng  .\nts. 

taining  the  winter's  food  supply  of  the 
entire  colony. 

The  colonies  are  always  located  in  the 
neighborhood  of  thickets  of  scrub  oaks. 
From  the  galls   on  the   scrub   oaks  the 
honey-makers    obtain    their    supply     of 
honey.     This    is    taken    and    fed    to    the 
rotunds,  which  are  known  by  their  enor- 
mously distended  abdomens.    It  has  been 
found  that  when  filled  to  their  capacity 
each  of  these  contains  honey  weighing 
eight  times  as  much  as  their  own  bodies. 
The  rotunds  never  leave  their  chamber, 
but  remain  suspended  from  the  ceiling, 
resembling  a  cluster  of  currants  or  small 
amber-colored  grapes.    In  case  they  hap- 
pen to  lose  their  hold,  they  are  so  help- 
less   that    the    workers 
have    to    assist   them   back 
to     their    places.      In     the 
winter  months,  the  workers 
go  regularly  to  the  rotunds 
to    be    fed,    placing    their 
mandibles   to  those   of   the 
rotunds,    and    receiving    a 
tiny  drop  of  honey. 

Indians,  Mexicans,  and 
sometimes  even  American 
plainsmen,  dig  up  colonies 
of  the  honey-makers,  collect 
the  rotunds,  and  eat  the 
still  living  insects  for  the 
sake  of  the  honey  they 
contain.  It  is  said  to  be 
superior  in  flavor  to  that 
which  is  made  by  bees,  and 
is  much  relished  by  those 
who  are  not  too  squeamish 
in  their  tastes  or  over- 
delicate  in  their  table  man- 
ners. 
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FF  STEAM 


His  Life  Work 

"Ah  !  So  that  is  the  oldest  inhabitant  ?" 
said  the  city  man.  "A  venerable  figure,  truly ! 
How  do  you  account  for  his  having  lived  all 
these  years?" 


"Well,"  a  trifle  acidly  replied  the  landlord 
of  the  Skeedee  tavern,  "I  guess  it's  b'cuz  he's 
never  done  anything  else." — To-Day  Magazine. 


^ 


A  Little  Outing 

BiLTER  (at  servants'  agency) — "Have  you 
got  a  cook  who  will  go  to  the  country?" 

Manager  (calling  out  to  girls  in  next  room) 
— "Is  there  any  one  here  who  would  like  to 
spend  a  day  in  the  country?" — Life. 


A  Wise  Boy 

A  TALL  man,  impatiently  pacing  the  platform 
of  a  wayside  station,  accosted  a  red-haired 
boy  of  about  twelve. 

"S-s-say,"  he  said,  "d-d-do  y-y-you  know 
ha-ha-how  late  this  train  is?" 

The  boy  grinned  but  made  no  reply.  The 
man  stuttered  out  something  about  red-headed 
kids  in  general  and  passed  into  the  station. 

A  stranger,  overhearing  the  one-sided  con- 
versation, asked  the  boy  why  he  hadn't  an- 
swered the  big  man. 

"D-d-d'ye  wanter  see  me  g-g-get  me  fa-fa- 
face  punched?"  stammered  the  boy.  "D-d-dat 
gig  g-g-guy'd  tink  I  was  mo-mo-mocking 
him." 


Bridget's  Resolution 

.  The  secretary  of  a  social  club  was  presented 
with  a  cut  glass  loving  cup.  His  servant  sur- 
veyed the  object  the  next  morning. 

"Look  at  thim  three  handles  on  th'  pitcher," 
said  Bridget.  "They  know  if  Oi  break  one 
of  thim  handles  they'll  have  two  left,  and  if 
Oi  break  two  they'll  have  one  left,  so  they'll 
always  have  one.  They  will,  will  they,  I'm 
not  so  sure  about  that." — Success  Magazine. 

The  Latest 

"What  are  her  days  at  home?" 

"Oh,  a  society  leader  has  no  days  at  home 
any  more.  Nowadays  she  has  her  telephone 
hours." — Smart  Set. 


^ 


Not  a  Requisite 

"And  do  you  have  to  be  called  in  the  morn- 
ing ?"  asked  the  lady  who  was  about  to  engage 
a  new  girl. 

"I  don't  has  to  be,  mum,"  replied  the  appli- 
cant, "unless  you  happens  to  need  me."— 
Yonkers  Statesman. 

Nothing  Doing,  Henry 

"Love  your  neighbor  as  yourself,"  said  the 
minister  with   great   earnestness. 

"Henry,"  whispered  the  lady  to  her  husband, 
who  lived  next  door  to  a  pretty  young  widow, 
"come  away;  this  is  no  place  for  you." 
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A  Wise  Course 

The  Author— "Would  you  advise  me  to  get 
out   a   small   edition?" 

The  Puhlisher — "Yes;  the  smaller  the 
hetter.  The  more  scarce  a  book  is  at  the  end 
of  four  or  fixe  centuries  the  more  money  you 
realize  from  n."— Cleveland  Plain  Dealer. 


A  New  Wrinkle 

"What  does  your  father  do  when  you  ask 
him  questions?"  asked   one  small  boy. 

"He  generally  says,  'I'm  busy  now,  don't 
bother  me,'  "  replied  the  other.  "Then  wlien 
I  go  out  of  the  room  he  looks  in  the  encyclo- 
pedia." 


That's  the  Way  to  Lie  ! 

"Vks  ;   I'm   saving   for  a   house." 
"I  can't  save  any  money.    How  do  you  man- 
age it?" 


"By  getting  my  wife  to  go  without  things. 
She  thinks  we're  saving  for  an  automobile." 
— Louisville  Courier- Journal. 

Doing  His  Part 

"Mr.  Editor,  we  are  trying  to  start  a  move- 
ment to  establish  a  home  for  disabled  poets." 

"Fine !  Hurry  it  up.  There  is  a  whole 
bunch  of  poets  in  this  town  that  I  will  disable 
as  soon  as  you  are  ready  for  them." — Houston 
Post. 

North  Dakota  Weather 

A  St.  Louis  traveling  man,  making  his  first 
trip  through  North  Dakota,  woke  up  one  May 
morning  to  find  the  ground  white  with  snow. 
"For  heaven's  sake,"  he  asked  the  hotel  clerk 
disgustedly,  "when  do  you  have  summer  out 
in  this  country?"  "I  don't  know,"  replied  the 
clerk.     "I  have  been  here  only  eleven  months." 

No  Improvements  for  Him 

Johnny — "They're  makin'  shingles  out  o' 
cement  nowadays." 

DiCKF.Y — "I  don't  mind  that  so  much,  but  if 
maw  ever  gets  a  pair  o'  cement  slippers  I'm. 
goin'  to  run  away !" — Brooklyn  Life, 


A  Give  A-way 

"What  were  you  and  Mr.  Smith  talking 
about  in  the  parlor?"  demanded  Miss  Blushes' 
mother. 

"Oh,  we  were  discussing  our  kith  and  kin," 
replied  the  young  lady. 

"Yeth  you  wath,"  interposed  her  little 
brother.  "Mr.  Thmith  asked  you  for  a  kith 
and  you  thaid  'You  kin.'  " 

His  Nerve 

Assistant — "Mr.  Grumbley  writes:  'I  don't 
see  how  you  can  have  nerve  to  sell  your  worth- 
less remedy  for  fifty  cents  a  bottle.'  " 

Manager — "Well,  strike  out  'have  nerve  to' 
and  'worthless,'  and  put  the  letter  in  our  tes- 
timonials."— Christian  Intelligencer. 


A  Golden  Opportunity 

Maud — "Jack  is  telling  around  that  you  are 
worth  your  weight   in  gold." 

Ethel — "The  foolish  boy.  Who  is  he  telling 
it  to?" 

Maud — "His  creditors." — Denver   Times. 
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Then  He  Thought  It  Over 

Mark  Tw.a.in  and  his  peculiarities  were 
being  discussed  by  an  English  class  in  a  Mis- 
souri High  School.  One  youthful  orator  had 
very  eloquently  described  Mark's  personal  ap- 
pearance and  had  laid  unusual  stress  on  the 
author'^   fondness   for  wearing  white   flannels. 

"Gee !"  said  one  mucli-interested  youth,  "I 
don't  see  how  the  public  knows  whether  his 
flannels  was  red  or  white." — Everybody's. 


popular   science 
^  mechanics 

(Supplement 


SAFETY  HELMET  FOR  FIREMEN 

A  SIDE   from   the   great   danger   from 
^"^  smoke,  falling  walls,  explosions,  etc., 
that  firemen  have  to  face,  there  is  also 
another  great  difficulty  to  be  met, — that 
is  the  heat  itself  of  the  burning  building. 
This  factor  of  intense  heat  from  a  con- 
flagration not  only  makes  the  work  of  the 
fire-fighters     additionally     arduous     but 
also    prevents    the 
men  on  many  occa- 
sions   from   taking 
up  advantageous 
positions    from 
which     the     flames 
might    best    be 
fought. 

A  German  has 
perfected  an  inven- 
tion especially  de- 
signed to  obviate 
this  great  difficulty. 
It  consist  of  a  hel- 
met, which  is  placed 
on  the  head  in  the 
usual  manner. 
From  its  top  or 
apex,  however, 
projects  a  nozzle 
to  which  is  attached 
a  hose.   At  the  base 

of  this  nozzle  there 

Helmet  that  Spouts  Water,  thus  Protecting 
Fireman  from  Heat. 


are    a    number    of  - 


small   holes    or   perforations,    and   when 
the  water  is  turned  on  it  spouts  out  on 
all  sides  in  a  miniature  fountain  or  cas- 
cade.    Thus  not  only  the  face  and  eyes 
of  the  fireman  are  protected  but  his  body 
as  well.     One  can  imagine  a  fire  fighter 
walking  through  flames  to  the  rescue  of 
some    injured   person   or   one   overcome 
with  smoke,  his  trail  marked  by  the  spat- 
ting and  hissing  steam  generated  wher- 
ever one  of  the  thin 
sprays    strikes    the 
fire.   One  disadvan- 
tage of  the  inven- 
tion   will    probably 
be   found  to  lie  in 
the  fact  that  it  will 
be    impossible    for 
the    wearer    to    go 
very   far   from  the 
seat    of   the    water 
supply,  as,  the  far- 
ther   he    goes,    the 
greater  length  and 
weight  of  hose  he 
will   necessarily  be 
obliged   to   drag 
after.     Moreover 
there  is  danger  of 
its    becoming    tan- 
gled  or   caught   at 
some    corner    or 
turning    or    by    a 
falling  beam. 


^^s 


A   FRENCH   AEROPLANE  OF  EXTRAORDINARY  CONSTRUCTION. 

The  niachint-  is  bahincod  in  anv  position,  so  that  it  cannot  capsizo.     The  inventor  expects  iiis  machine 

to  supersede  hotli  the  monoplane  and  the  biplane. 


INDIA'S  MUSICAL  HOUSE 

/^XE  of  the  most  peculiar  houses  on 
^^  the  face  of  the  globe  is  to  be  found 
in  the  city  of  Jeypore,  in  India.  Its 
architectural  appearance  is  certainly 
more  than  enough  to  cause  comment,  but 
in  addition  to  its  peculiarity  of  structure, 
it  can  boast,  if  buildings  can  boast,  of 
being  one  huge  musical  instrument. 
When  the  wind  is  in  the  right  quarter 
it  can  produce  beautiful  notes  that  re- 
mind one  of  singing.  Every  niche  seen 
in  the  illustration  is,  in  fact,  a  sort  of 
pipe.  It  is  designed 
to  draw  in  the 
passing  current  of 
air.  In  this  respect 
it  resembles  the 
a  e  o  1  i  a  n  or  wind 
harps,  famous 
among  the  ancient 
Egyptians  and 
Greeks. 

For  a  long  time 
why  this  building 
should  from  time 
to  time  burst  into 
sweet  song  was  a 
mystery  to  all  men, 
foreigners  as  well 
as  natives,  scien- 
tists as  well  as  lay- 
men.    Among    the 


native  Hindus  there  was,  and  still  is,  a 
tendency  to  give  the  matter  a  divine  sig- 
nificance. 

It  remained  for  an  American  engineer 
to  solve  the  mystery.  He  observed  that 
the  material  used  in  the  structure  was 
cork-stone — a  porous  stone  of  very  light 
weight.  The  wind  playing  upon  its 
various  openings  acts  as  if  upon  reeds. 
This  house  was  not  intended  by  its  archi- 
tects and  builders  however  as  a  palace  of 
aeolian  music.  Accidental  circumstances 
seem  to  have  made  it  such. 


THE  RAISER'S 
WAR  TENT 

W/HEX  the  Kai- 
'^  ser  goes  to 
war  there  is  "some- 
thing doing"  you 
may  be  sure  of  that 
— even  though  the 
wars  this  uneasy 
ruler  of  Germany 
directs  be  only 
sham  battles  among 
his  own  warriors. 
The  illustration 
shows  the  huge 
tent  that  the  "War 
Lord"  has  pitched 
for  him  when  the 
maneuvers  are  on. 
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Building  That  Is  .^n  .\eolian  Harp. 
Producing  Musical  Sounds. 


THE  tp:nt  kaiser  wilhelm  occupies  when  in  the  field. 


There  can  be  no  mistaking  which  is  the 
Imperial  tent,  for  not  only  is  it  different 
in  structure  and  appearance  from  those  of 
the  field  marshals  who  accompany  him,  but 
the  Imperial  eagle,  whenever  the  canvas 
shelters  his  majesty,  is  always  flying.  The 
photograph  shows  the  tent  after  the 
Kaiser  has  left  it,  at  the  end  of  the 
maneuvers.  Hence  the  eagle  is  absent, 
and  no  soldiers  are  on  guard  to  hold 
the  curious  rabble  at  a  distance. 


^ 


A 


uses 


COOKING  WITH  HOT  AIR 

NOVEL  cooking  method  invented  by 
C.  Lampert  of  Frankfort-on-Main 
hot  air  for  raising  the  dish  to  the 


HoT-AiR  Stove— Open— For  the  Simultaneous 
Cooking  of  Several  Dishes. 


temperature  required  for  stewing  or 
roasting  and  dispenses  with  any  water  or 
fat.  As  all  the  valuable  elements  of  food 
are  kept  back,  there  is  no  loss  of  nutritive 
matter  and  the  natural  juice  which  is 
integrally  preserved  affords  the  most 
welcome  and  palatable  gravy  that  can  be 
desired. 

The  object  to  be  cooked — fish,  meat, 
etc. — is  put  into  an  impervious  bag  or 
sleeve  consisting  of  wheat-meal  and 
water.  This  is  placed  upon  a  gridiron  in 
a  hermetically  closed  saucepan  put  on  the 
kitchen  range  or  in  a  special  stove  closed 
on  all  sides.  The  meat  or  fish  then  is 
stewed  by  the  hot  air — rather  than  by 
the  contact  of  a  hot  plate — in  its  own 
juice,  which  is  collected  by  the  sleeve. 
As  soon  as  enough  juice  has  flowed  out 
— which  can  be  seen  from  a  brown  spot 
on  the  sleeve  without  opening  the  same — 
the  dish  is  ready  for  consumption.  The 
juice,  diluted  or  otherwise,  serves  as 
gravy  and  is  far  more  savory  than  any 
artificial  product.  The  hot  air,  which  is 
allowed  to  escape  through  an  opening  at 
the  top,  can  be  utilized  to  heat  the  plates. 
As  there  is  no  formation  of  carbon 
monoxide,  the  taste  of  the  culinary 
product  is  not  spoilt  by  any  deleterious 
substances. 

Apart  from  the  fact  that  hot-air  cook- 
ing dispenses  with  any  superintendence, 
there  being  no  need  for  turning  or  bast- 
ing the  dish,  the  food  thus  prepared  is 
much  more  palatable  and  nourishing  than 
the  products  of  ordinary  cooking.  So  far 
from  shrinking  during  the  cooking  proc- 
ess,   meat    is    found    rather    to    expand 
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slightly.  There  is  absohitely  no  risk  of 
the  meat,  fish,  etc.,  being  burnt  or  dried 
out.  The  meat,  instead  of  the  usual  grey 
color,  assumes  a  rosy  shade  and  can  be 
kept  in  the  stove  a  long  time  after  being 
ready  without  any  prejudice  to  its  (luaHly 
or  flavor. 

THE  ENDLESS  CHAIN  SAW 

A  XI'LW  application  of  the  endless 
^^  chain  jirinciple  has  been  made  to  the 
lumbering  business  in  the  shape  of  a  saw 
for  cross  cutting  logs  preparatory  to 
their  being  sawetl  up  into  lumber. 

The  endless  chain  saw  consists  of  two 
sprockets  similar  to  those  of  a  bicycle 
hung  in  a  thin  steel  frame  varying  in 
length  with  the  diameter  of  the  log  to  be 
cut.  Over  these  sprockets  runs  a  chain 
much  like  the  chain  of  a  bicycle  except 
that  each  link  is  equijjped  with  a  saw 
tooth  so  that  as  the  chain  runs  the  teeth 
cut  into  the  log  in  the  same  manner  that 
the  teeth  of  a  cross  cut  saw^  cut  a  piece 
of  timber  across  which  it  is  drawn. 

The  power  for  driving  the  saw  is  ap- 
plied to  one  of  the  sprockets  and  may  be 
either  steam,  electricity  or  gasoline 
motor.  For  common  use  in  the  woods 
or  on  the  banks  of  streams  the  gasoline 
motor  seems  to  be  generally  favored  on 


liii;  J-.MJi-i:;s  Chain  Saw  (lis  n(>\\N  mi     Ikik. 

account  of  the  ease  with  which  it  can  be 
moved  from  place  to  place. 

Its  efficiency  is  especially  noteworthy 
in  lumbering  among  the  great  trees  of 
California.  A  log  of  six  feet  in  diameter 
can  hardly  be  sawed  in  less  than  five 
hours  of  steady  work  by  two  men  with  a 
drag  saw,  w'hile  trees  of  eight  feet  in 
diameter  are  readily  cut  in  five  to  six 
minutes  with  the  aid  of  the  endless  chain 
saw^ 


THE  ENDLESS  CHAIN    SAW  ALSO  CUTS  THE  FELLED  TLMBEK  LNTO  SECTIONS. 
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MOUNTING  A  SEA  ELEPHANT 

A  DECIDEDLY  unique  taxidermic  feat 
^^  has  just  been  performed  by  the 
Umlauffs,  of  Hamburg,  in  the  dressing 
and  mounting  of  a  sea  elephant,  the 
largest  animal  of  its  kind  ever  killed.  It 
was  found  some  eighteen  months  ago  by 
whalers  off  the  coast  of  the  Falkland 
Islands.  They  promptly  surrounded  it 
and  subsequently  slaughtered  it.  The 
hide  and  raw  skeleton  duly  reached 
Europe  when  the  difficult  task  of  mount- 
ing the  giant  began.  It  took  six  months. 
A  laborious  piece  of  work  was  the  re- 
moving of  the  fatty  matter  from  the 
skin,  which  was  entirely  permeated  by 
blubber-canals.  Before  the  animal  was 
finally  dressed  a  model  was  made,  and 
as  good  pictorial  representations  of  the 
sea  elephant  are  scarce,  the  artist  had 
very  little  material 
to  guide  him. 

Some  idea  of  the 
size  of  the  monster 
may  be  gauged 
from  the  fact  that 
from  the  tip  of  its 
tusk  it  has  a  total 
measurement  of 
nearly  21  feet. 
Such  an  animal, 
when   alive,   would 

weigh  10.000  pounds,  or  five  tons. 
The  circumference  of  the  body  at  its 
widest  part  is  some  18  feet.  The  skull 
alone  measures  2  feet  3  inches  long  and 
1  foot  3  inches  high.  The  sea  elephant, 
or  seal  elephant,  is  now  very  rare.  It  has 
derived  its  title  elephant  from  the   fact 


Diagram  Showing  the  Parts  of  the 
"Safety  Pipe." 


The  New  ■Safety  Pipe."— Closed  .and  Open. 


Said  to  be  the  Largest  Sea  Elephant  Ever  Killed. 

This  huge  creature.  21  feet  in  lengrth  and  18  feet  in  girth. 

is  preserved  at  the  South  Kensington 

Museum.  London. 


that    it    possesses    a   kind    of    trunk,    or 

proboscis  which  is  supposed  to  give  it  a 

resemblance  to  the  mighty   mammal   of 

the  African  jungles. 

SAFETY  PIPE 
AT  LAST 

COMETHING 
^  new  in  the  way 
of  pipes  has  lately 
been  invented  by 
Mr.  W.  G.  Boon- 
zaier,  a  Dutch 
farmer  from  Cape  Colony,  temporarily 
resident  of  London.  The  accompanying 
illustration  will  enable  readers  to  see 
at  a  glance  the  nature  of  the  in- 
vention. It  is  claimed  for  the  Boon- 
zaier  pipe  that  it  is  not  only  safer 
and  cleaner  than  any  other  now  before 
the  public,  but  is  also  especially  "the 
thing"  for  all  smokers  who  ride  or  drive 
or  walk  in  the  open.  It  is,  moreover, 
cool  and  pleasant  to  smoke  and  is  prac- 
tically free  from  nicotine.  The  bowl  of 
the  pipe  is  screwed  onto  the  stem  and  is 
lighted  at  the  "blow  hole,"  which  takes 
the  place  of  the  usual  mouth.  Once 
ignited,  it  will  not  blow  out  even  in  the 
fiercest  wind ;  and  as  no  dirt  or  hot  ash 
can  escape  from  the  bowl  it  can  be  han- 
dled with  impunity  and  put  into  one's 
pocket,  while  still'  alight,  with  perfect 
safety.  The  pipe  can  be  safely  smoked 
whatever  the  position  of  the  smoker 
and  with  no  fear  of  any  untoward  hap- 
pening. 
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Thk  Generating  Set  ok  the  New  Tortahi-e 
Electric  Lujhting  Plant. 


TO  AID  THE  CONTRACTOR 

AXRW  and  self-cdiilained  illuminatiii!:; 
device  has  recently  been  put  out  by 
manufacturers      of 
electrical  apparatus 
that     has     demon- 
strated really  great 
possibilities    in   the 
facilitating   of 
labor   on    hurry-up 
contract  jobs  from 
sunrise  to   sunrise. 
The  apparatus  de- 
livers 300,000  can- 
d  1  e  -  p  o  w  e  r  from 
power  derived  from 
a  miniature  gener- 
ating set  operating 
by   steam   or   com- 
pressed   air.      The 
whole  outfit  is  light 
in  weight  and  readily  packed  for 
conveyance  from  place  to  place 
and  gives  light  far  in  excess  of 
the  gasoline  flares  which  have 
been   almost   entirely   the   only 
dependence  for  light  in  isolated 
districts. 

The  outfit  comprises  a  port- 
able electric  lighting  plant 
weighing  327  pounds.  It  is  30 
inches  long.  18  inches  high  and 
18  inches  wide.  The  steam  for 
driving  the  plant  may  be 
secured  from  a  donkey  or  der- 
rick engine  boiler.  Variations 
in  steam  pressure  do  not  cause 
any  flickering  of  the  light  or  a 
change  in  the  speed  of  the  tur- 
bine. An  ingeniously  contrived 
automatic     governing     device 


opens  or  closes  the  throttle  valve  to  com- 
pensate for  any  changes  in  steam  pres- 
sure and  no  noticeable  current  variation 
occurs. 

One  of  the  best  features  of  the  outfit 
is  the  fact  that  it  removes  all  danger  of 
injury  to  workmen  by  high  powered 
wires.  The  low  voltage  generated  by  the 
set  described  is  scarcely  perceptible  and 
this  is  a  distinct  advantage  where  large 
luimbers  of  ignorant  laborers  are  em- 
ployed. 

J? 

LITTLEST  OF  THE  DINOSAURS 

SO  much  has  been  written  and  ])rinted 
about  the  giant  reptiles  of  long  ago, 
known  to  the  science  of  today  as  dino- 
saurs, that  most  people  imagine  them  to 
have  been  without 
exception  monsters. 
As  a  matter  of  fact, 
however,  they  were 
of  all  sorts  of  sizes, 
and  some  of  them 
were  no  bigger 
than  a  fox. 

One  of  the  small- 
est species — shown 
in  the  accompany- 
ing picture  —  was 
the  "bird-catching 
dinosaur."  It  was 
an  exceedingly 
graceful  and  agile 
creature,  could 


The  Bird-Catching  Dinosaur. 

A  pleasing  little  household  pet  compared  with  some  of 

his  contemporaries. 


Portable  Electric  Lighting  Plant  as  Lsed  on  the 
Excavation  of  the  Evanston  Ch.\nnel. 
Chicago  Drain.age  Canal. 
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Everything  from  Forge  and  Anvil  to  Vice 
AND  Punch  Is  Here. 


jump  a  great  distance,  and  found  the  early 
birds  of  that  period — possibly  thirty 
million  years  ago — a  suitable  prey.  At 
all  events,  the  naturalists  so  believe. 

The  picture  is  taken  from  a  life-size 
"restoration"  in  the  American  Museum 
of  Natural  History,  in  New  York. 
Behind  the  little  dinosaur  is  seen  the  end 
of  the  tail  of  the  Museum's  biggest  dino- 
saur, sixty  feet  in  length. 


MANY  MACHINES  IN  ONE 

A  LTHOUGH  it  occupies  little  space 
^*-  and  weighs  only  132  pounds,  an  in- 
genious apparatus  invented  by  a  French- 
man comprises  a  forge,  an  anvil,  a  bor- 
ing machine,  a  vise,  a  work  bench,  a 
grindstone  and  a  punch.  The  steel  anvil, 
which  can  be  moved  along  the  cast  iron 
base  of  the  machine  by  turning  a  screw, 
forms  one  jaw  of  the  vise.  The  other 
jaw  is  a  fixed  steel  block  attached  to  one 


end  of  the  base  and  provided  with  a  tool 
head  and  screw  clamp  for  the  attach- 
ment of  drills  and  other  tools.  This  end 
of  the  machine  also  carries  a  dust-proof 
tool  box  and  a  grindstone.  At  the  other 
end  is  the  forge,  which  is  simply  an  iron 
pan,  connected  with  a  blower,  placed 
under  the  grindstone.  The  forge  can  be 
removed  when  it  is  not  needed.  Power 
is  furnished  by  a  treadle  or  otherwise. 
The  transmission  is  devised  to  give 
either  a  low  speed  for  boring,  etc.,  or  a 
high  speed  for  grinding. 

MAKING  JACK  FROST  WORK 

'X'HE  ice  plant  is  now   so  common   in 

*■    almost  every  community  that  people 

have  almost  lost   sight  of  the   fact  that 


The  Compact  "Many-Machinesin-One."  Weighs 

BUT  132  Pounds. 


Manufacturing  Ice  by  Letting  Watf,r  Freeze 
Outdoors  in  Block-Shaped  Cans. 


Jack  Frost  can  make  as  good  ice  as 
anybody. 

In  North  Dakota  they  are  taking  ad- 
vantage of  this  force  of  nature  to  good 
purpose,  furnishing  natural  ice  plants  to 
towns  in  the  Northern  states  that  are  not 
near  enough  to  a  lake  or  river  to  obtain 
their  summer  supply  from  that  source. 

A  building  for  the  storage  of  the  ice 
is  prepared  in  the  usual  way,  but  a  gallery 
with  a  single  over-head  rail  upon  which 
a  small  wheel  may  run  is  provided  at  the 
proper  height,  to  be  fully  exposed  to  the 
wind  and  weather. 

Metal  cans  36  inches  deep,  12  inches 
long  by  12  inches  wide  are  filled  with 
pure  water  and  hung  from  a  single 
roller  running  upon  the  rail  described 
above.     The  cans  are  run  out  upon  the 
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gallery  in  this  manner  and  exposed  to  tlie 
weather. 

The  top  of  the  can  is  closed  with  a  non- 
conducting material  so  that  the  freezing 
process  must  take  place  from  the  bottom 
upward,  thus  i)roducing  a  solid  cake.  A 
space  of  tive  inches  at  the  top  is  left  for 
expansion  so  that  there  will  be  no  over- 
flow resulting  from  the  freezing. 

At  a  temperature  of  20  degrees  below 
zero  a  can  will  freeze  solid  in  about  24 
hours,  although  the  process  is  more  rapid 
when  the  wind  is  blowing. 

From  20  to  30  cans  may  be  filled  and 
emptied  during  the  average  season  at 
Beach,  North  Dakota,  where  the  first 
plant  has  been  established,  and  as  each 
can  makes  a  cake  of  about  270  pounds,  a 
harvest  of  from  20  to  30  tons  of  ice  is 
secured  each  winter. 


Testing  Timepiecp;s  for  Battleships. 

Hundruds  are  being  compared  simultaneously  with 

the  "star  clock." 


It  has  been  found  that  one  man  em- 
ployed at  the  plant  can  produce  and  pack 
away  ice  at  30  cents  per  ton,  which  in 
most  cases  is  cheaper  than  ice  cut  from  a 
lake  or  river  if  it  has  to  be  hauled  far. 

After  the  freezing  process  is  complete 
the  cans  are  conveyed  to  a  furnace  room, 
where  the  cakes  become  loosened  from 
the  can  and  are  slid  out  into  the  storage 
room.  The  cans  are  slightly  tapered  to 
facilitate  this  process. 

KEEPING  TAB  ON  NAVY  TIME 

AX  important  part  of  the  business  of 
the  Naval  Observatory  at  Washing- 
ton is  to  test  the  chronometers  of  our 
fighting  ships,  every  one  of  which  carries 
three  of  these  exact  timepieces.     They 


A  X'er.satile  Terrier. 
He  has  a  wide  variety  of  taste  for  work  and  play,  ranginer 
from  the  perfectly  domestic  occupation  of  wheeling  the 
baby  and  doing  the  family  washing,  to  such  adventurous 
stunts  as  riding  a  velocipede  or  climbing  a  ladder  into  his 
neighbor's  garden.  Incidentally  his  talent  as  a  model 
makes  him  the  joy  of  photographers,  as  he  will  "look 
pleasant"  under  the  most  trying  poses. 


are  compared  for  this  purpose  with  a 
"star  clock" — i.  e.,  a  clock  regulated  by 
the  fixed  stars.  So  exact  are  the  meth- 
ods adopted  that  the  room  in  which  hun- 
dreds of  them  are  being  simultaneously 
tested  is  automatically  kept  at  the  same 
temperature  winter  and  summer  by  the 
help  of  a  thermostat  and  ammonia  gas 
in  pipes. 

TIN-STREAMING  IN 
CORNWALL 

VV/ITH  the  closing  down  of  so  many 
"  mines  in  Cornwall,  England,  num- 
bers of  miners  are  seeking  a  living  by  a 
novel  form  of  occupation  known  as  "tin- 
streaming."     At  various  points  on   the 


Cornish  Miner  Making  a  Living  by  Extr.a.cting 
Tin  from  a  Stream. 
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north   coast   of 
Cornwall    the 
pounding     of     the 
seas     wears     away 
the  rocks,  the  metal 
bearing-    portions 
sinking-     into     the 
sand,  where  the  tin 
streamer  digs  down 
to    the    shingle    in 
order  to  get  at  the 
black    tin    deposit. 
A  stream  of  fresh 
water    flowing    out 
of  the  cliff  is  con- 
ducted  by    a   gutter    to    a 
"buddle"  and  into  a  trough 
having    a    perforated    zinc 
bottom.     The     shingle     is 
thrown     into     this,     from 
which    the    tin    residue    is 
separated     by     the     water 
before  the  final  washing. 

REMARKABLE 
CORAL  GROWTH 

pER^IAN    East    Africa 
^-*  possesses  a  most  pecu- 
liar   coast    formation,    one 
consisting  of  a  coral  stone 
growth  of  comparatively 
recent  formation,  which 
appears  to  be  composed 
of   three   distinctly   par- 
allel reefs  extending  the 
entire  length  of  the  coast 
line. 

Coral  animals  fasten 
themselves  securely  to 
the  islands,  preferably 
in  shallow  water,  and 
there  form  one  terracfe 
after  another,  sometimes 
appearing  as  high  as  65 
feet.  When  they  are  not 
inundated,  and  when 
found  among  the  sea 
weed  and  other  vege- 
table growths,  at  a  dis- 
tance they  appear  as 
green  meadows.  A  most 
wonderful  growth  of  the 
coral  nature  has  been 
discovered  in  this  lo- 
cality. Some  of  these 
growths   extending   sea- 


ward a  distance  of 
over  3,000  feet. 
When  the  tide  re- 
cedes they  appear 
as  islands,  and  oft- 
times  we  see  them 
on  land,  having  be- 
come "land-fast." 


BEAR  ON 
SKATES 


A  CoR.^L  Island  in  the  Sea. 

Part  of  a  chain  of  remarkable  coral 

formation  along  the  coast  of 

German  East  Africa. 


A  Coral  Island  on  Land. 
recession  of  the  tides  causes  this  phenomenon. 

DERLIN,     appa- 
■'^  rently   the   cen- 
ter of  the  Continent,  if  not 
of  the  world,  in  its  exhibi- 
tions of  trained  animals,  has 
added  to  the  curious  enter- 
tainments, by  the  introduc- 
tion    of     a    bear,     trained 
to     stand     upright     and 
go  about  on   roller  skates. 
The    clever    little    acrobat 
shown  in  the  illustration  is 
not  yet  full  grown  and  still 
retains  the  good  nature  as 
well  as  the  agility,  docility, 
and  quickness  of  apprehen- 
sion of  youth.    When  it  is 
desired   that   he   shall    don 
his  roller  skates,  a  pair 
of  soft,  but  stout  leather 
shoes,  made  especially  to 
his"order"are  first  fitted 
upon  his  hind  feet.    The 
.skates  are  then  securely 
strapped     into    position, 
and     Bruin,     sometimes 
rather  reluctantly,  it  must 
be  admitted,  rises  to  his 
feet — i.   e.,   on   his   hind 
legs.     His    trainer    then 
places  a  parasol  into  his 
fore    paws    and    with    a 
rigidity  that  is  both  dig- 
nified and  comical.  Bruin 
sails     slowly     over     the 
floor.    The  good  citizens 
of     Berlin     have     taken 
quite    kindly    to    Bruin 
and  his   skating  and  he 
seems     to     be     a     gen- 
eral   favorite   among 
nearly     all     amusement 

Bear  on  Roller  Skates  that  is  Now       lovers     in     the     German 
Entertaining  the  Amusement  ranital 

Seekers  of  Berlin.  (-dpiidi. 
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HUMAN  TEETH  FOR 
ORNAMENT 

THIS  beautiful  necklace  of  human 
teeth  is  from  the  Andaman  Islands. 
in  the  Bay  of  llen^al,  which  are  in- 
habited by  a  primitive  race  of  black 
dwarfs. 

It  should  not  be  imagined,  however. 
that  the  teeth  are  those  of  enemies,  col- 


lected for  trophy  purposes. 
On  the  contrary,  the  neck- 
lace in  all  likelihood  was 
made  up  with  loving  care 
from  some  selected  jaws 
of  relatives  of  the  owner 
— such  being  the  favorite 
method,  in  the  Andamans. 
of  testifying  affectionate 
remembrance. 


WHEAT 
IN  ENGLAND 

VJT/HEAT  seed  treated 
"  by  a  new  and  secret 
process  by  a  British  scien- 
tist has  caused  something 
like  a  sensation  in  the 
usually  placid  agricultural 
districts  of  Essex,  one  of 
the  eastern  counties  of 
England.  On  a  farm 
owned  by  a  Mr.  R.  J. 
Later,  near  Burnham-on- 
Crouch.  wheat  was  sown 
fully  three  months  after 
the  recognized  proper 
period  and  in  a  little  more 
than  eight  weeks  thereafter 
the  first  ears  were  out.  The 
seed,  after  treatment  by 
Mr.  J.  J.  Melville— a 
scientist  wdio  has  been  ex- 
perimenting on  the  subject 
for  three  years  past — was 


Necklace  of  Human  Teeth. 


filled  in  under  ordinary  conditions,  both 
as  regards  soil  and  cultivation,  the  land 
being  neither  specially  manured  nor  pre- 
])are(l  in  any  exceptional  way.  The  wheat 
a])i)cared  five  days  after  sowing,  and  on 
the  thirteenth  day  the  young  plants  were 
in    such    a    forward    conditicjn    that    the 
ground  had  to  be  rolled.     Questioned  on 
the  subject,  Mr.  Melville  explained  that 
the   process   of   treating   the   seed   takes 
three  weeks,  and  it  affects  the  germ  of 
the  wheat,  or  other  seed,  and  trebles  the 
life-force  naturally  contained  in  it.     The 
force    introduced    by    the 
scientist  reduces  the  seed 
to  a  more  negative — elec- 
trically     speaking  —  state 
than  it  is  in  normally.    He 
regarded      the      ordinary 
seed  as  being  in  an  unduly 
positive  condition  ;  Nature, 
to   alter   that,   takes  time 
and  time  is  money  to  the 
farmer.     That,     however, 
it  w^as  exi)lained,  is  only 
part    of   the   process   and 
the     rest     would     remain 
secret,  at  any  rate  for  a 
time.    Mr.  Melville  added 
that  he  thought  it  would 
be    possible    to    get    two 
crops  a  year  off  the  land 
— one  sown  in  March,  and 
the    other    in    June.    Cer- 
tainly that  would  be  pos- 
sible if  one  crop  be  lucern 
and  the  other  a  cereal.  He 
went   on   to    say   that   he 
thought  he  was  not  unduly 
hopeful  in  thinking  that  in 
future  wheat  would  grow 
in  a  manner  that  can  best 
be  described  as  on  busheg, 
and    each    bush    will    be 
from    one    seed.     It    will 
divide  the  amount  of  seed 
needed  to  be  sown  by  at 
least  three.    He  had  made 
a  test  with  barley,  taking 
one  grain.    From  that  one 
grain  he  got  3,300  grains 
on  fifty-four  stems.     The 
second  year  they  gave  one 
bushel    and    in    the    third 
year  that  bushel  resulted 
in  forty-five  and  a  quarter 
bushels,  all  from  one  single 
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Wheat  Planted  out  of  Season  Which 
Grew  Wonderfully. 


Primitive  and  Picturesque. 
A  scissors  grinding  machine  made  of  odds  and  ends. 


seed  in  three  years.  Crops  so  treated, 
sown  in  the  sprin_:^,  will  be  up  in  time  to 
be  ripened  by  the  summer  sun,  and  there 
will  be  much  less  risk  of  loss,  for  English 
farmers  will  not  have  to  wait  for  the 
autumn  with  its  doubtful  weather  and 
waning  sun  before  harvesting.  Those 
crops  will  yield  more.  Any  seed  can  be 
treated  by  the  Melville  process  and  the 
same  superiority  obtained.  Steps  are 
now  being  taken  to  place  the  treated  seed 
on  the  market. 

But  this  process  of  forcing  wheat  need 
not,  of  course,  be  confined  to  the  island 
of  Great  Britain.  It  should  prove  of 
equal  value  to  the  grain  growers  of  Rus- 
sia, Austria-Hungary,  the  United  States, 
in.  fact,  to  those  who  raise  wheat  any- 
where. 


^ 


GRINDER  OF  ODDS  AND  ENDS 

""THE  old  scissors  grinder  with  his  three- 
■'•  wheel  device  pulled  by  an  ancient 
burro  is  one  of  the  familiar  street  sights 
of  San  Diego,  down  near  the  Mexican 
border.  The  big,  clumsy  fly  wheel  is 
home-made,  and  the  whole  grinding  ap- 
paratus is  assembled  from  odds  and  ends. 
It  is  an  interesting  fact,  by  the  way,  that 
the  old  scissors  grinder,  wherever  you 
find  him,  is  a  mechanical  genius  in  a  small 
way.  No  two  devices  are  alike,  and  some 
of  them  are  fearfully  and  wonderfully 
made  from  parts  of  disused  bicycles, 
wheelbarrows,  and  even  from  abandoned 
automobiles  that  have  found  their  way  to 
the  scrap  pile. 


Cross  Section  of  Tree  that  Resembles 
Den  of  Snakes. 


J« 


LIRE  DEN  OF  SNARES 

'X'HIS  remarkable  cross  section  of  a 
■■•  huge  cypress  tree  has  the  appearance 
of  a  den  of  snakes,  at  first  glance,  as  the 
inner  part  of  the  base  is  eaten  away  or 
rotted  and  the  outer  part  grows  in  fan- 
tastic convolutions.  This  huge  trunk, 
approximately  ten  by  twelve  feet  in  its 
two  diameters,  was  sawed  off  as  close  to 
the  ground  as  possible  in  order  to  get  the 
greatest  amount  of  cypress  lumber.  The 
photograph  was  taken  in  the  swamps  of 
Louisiana,  not  far  distant  from  the  city 
of  New  Orleans. 
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EFFECT  OF  WATER  ON  FISH 

IT  has  long  been  admitted  by  biologists 
that  various  forms  of  life  are  modified 
by  the  medium  in  which  they  exist. 

M.  Houssay,  a  learned  professor  at 
the  Sorbonne,  Paris,  has  recently  been 
studying  the  exact  action  of  the  exterior 
medium  upon  fish.  The  examination  of 
a  fish  shows  a  body  the  anterior  large, 
tapering  at  the  posterior,  horizontally 
flat  at  the  front  and  vertically  flattened 
at  the  rear.  From  this  body  grow  out 
pairs  of  pectoral  and  abdominal  fins,  and 
single  dorsal,  caudal  and  anal  fins.  The 
various  forms  of  fish  make  the  subject 
quite  a  difficult  study. 

The  phenomenon  of  modeling  is  shown 
by  filling  a  long  rubber  bag  with  a  plas- 
tic liquid  and  closing  it  with  a  stopper. 
The  bag  moving  in  the  water,  the  stop- 
per at  the  front,  takes  the  form  of  an 
inverted  vein.  It  becomes  flattened  at 
the  front  in  a  horizontal  plane,  and  in  the 
rear  a  vertical  plane.  We  must  also  at- 
tribute to  the  modeling  action  of  the 
water,  the  origin  of  the  fins.  For,  at  a 
certain  speed  the  form  of  inverted  vein 
has  been  extended  on  the  edges  by  the 
stretching  of  two  thin  strips,  the  one 
anterior  in  the  horizontal  plane,  the  other 
posterior  in  the  vertical  plane.  The  re- 
sistance of  the  water  during  the  prog- 
ress has  defined  these  two  strips  to  a 
certain  number  of  lobes — the  fins.  The 
fins,  due  to  the  moulding  by  the  water, 
are  on  their  side,  able  to  react  on  the 
water. 

The  cetacea  furnish  also  cases  of 
adaptation  to  the  liquid  medium.  The 
water  has  pressed  and  moulded  them, 
but  the  adaptation  has  been  less  perfect 
in  consequence  of  the  former  existence 
of  a  rigid  skeleton,  so  their  stability  is 
not  as  good ;  their  bodies  have  a  ten- 
dency to  turn  over,  which  is  corrected 
by  their  palette  arms,  and  their  caudal 
and  dorsal  fins  which  command  the  mus- 
cular contractions. 

If  the  form  of  a  fish  is  the  necessary 
result  of  the  pressure  due  to  the  resist- 
ance of  water  on  a  body  relatively  plas- 
tic which  moves  at  a  certain  speed,  the 
effects  of  moulding  must  continue  until 
the  resistance  is  minimum. 

Measuring  the  resistance  of  advance- 
ment in  the  water  has  Deen  proved  by 


An  .'\nimalthat  Prefers  an  Inverted  Position. 

Tliis  is  the  grey  slow  loris.  which  comos  from  China.    It 

spends  its  life  in  the  trees.   It  usually 

prefers  to  be  alone. 


The  M.\lay  Bear,  a  Resident  of  the  Malay 
Peninsula. 
He  is  easily  tamed  and  makes  a  sood  pet.     The  one  pho- 
tographed is  the  mascot  of  an  English  regiment. 


The  Cape  .Ant  Bear,  or  Aard  Vark.  ofSouth  Afric.\. 

The  Boers  call  this  creature  the  "earth  pig."  He  possesses 

great  excavating  powers,  and  during  the  heat  of  the 

day  conceals  himself  in  his  burrows. 
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using   a   number   of   models   having  the  HUGE  DERRICK 
same   transversal    diameter    as    the    fish. 

These  wooden  models  were  ballasted  so  VY/HAT  is  declared  to  be  the  largest 

as  to  float  with  the  center  of  gravity  in  ^^     and   most   powerful   boom   derrick 

the  ventral  part.    The  dimensions  of  the  ever  set  up  in  this  country,  was  recently 

models  and  the  speed  given  them  were  installed  on  Millstone  Hill,  Barre,  Ver- 

in  every  way  similar  to  the  fish.    The  fins  mont  where  there  are  some  very  exten- 

for  these  models  \yere  made  of  strips  of  sive  quarries  of  granite  stone  of  excellent 


a  1  u  m  i  n  u  ft\.  M. 
Houssay  has  meas- 
ured by  more  than 
three  hundred  reg- 
istering cylinder 
graphics  the  power 
of  natural  fish. 

By  these  experi- 
m  en  t  s  it  was 
learned  that  all 
forms  of  fish  are 
absolutely  stable  at 
any  speed  with  the 
aid  of  fins.  The 
pectoral  fins  of  the 
carp  are  used  as 
oars  when  moving 
slowly,  but  in  rapid 
swimming  they  are 
held  close  to  the 
body.  The  gold  fish 
swim  with  their 
pectorals  spread 
horizontally  when 
moving  slowly. 

As  it  has  been 
proved  that  all 
forms  of  fish  are 
absolutely  stable,  at 
any  speed,  with  the 
aid  of  fins,  it  sug- 
gests the  idea  that 
the  dirigible  bal- 
loon might  be  per- 
fected if  furnished 
with  fins  w  h  i  c  h 
would  prevent  the 
terrible  pitching  at 
the  front  and  back 
caused  by  the  force 
of  winds. 

Attempts  in  the 
past,  however,  to 
model  inventions 
upon  the  lines  of 
Nature's  creatures 
do  not  seem  to 
have  been  met  with 
success. 


View  of  the  Base  of  Gigantic  Derrick. 

Note  size  of  the  castings  as  compared  with  the  figure 

of  the  man. 


grade. 

The  work  was  of 
unusual  interest  by 
reason  not  only  of 
the  size  of  the  big 
stick,    but    on    ac- 
count of  the  meth- 
ods  of   erection 
necessitated  by  the 
hillside  site — meth- 
ods of  setting,  used, 
so    it    is    declared, 
for  the  first  time  in 
this    country.     The 
foundation    of    the 
derrick  is  set  below 
the     level     of     the 
ledge     of     granite, 
and   the   mast   had 
to  be  raised  to  its 
place  by  means  of 
a  breast  derrick  of 
long-leaf     pine, 
sixty  -  seven    feet 
high.    This  was  set 
immediately      over 
the  site  of  the  great 
mast,    and    braced 
wnth    an    elaborate 
network     of     steel 
cable.  Another  net- 
work of  steel  cable 
was   lashed   to   the 
big  pole  about  two- 
thirds  of  the   way 
to  the  top  of  it,  and 
a  powerful   system 
of    pulleys    on    the 
breast     derrick, 
drew    the    mast 
slowly    and    surely 
to   an   upright   po- 
sition.     The      rig- 
ging  included    10,- 
500    feet    of    wire 
cable,    weighing 
over  20,000  pounds 
or    more    than    ten 
tons. 
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The  mast  itself  is  a 
^iant  of  British  Cokim- 
bia  fir,  100  feet  six 
inches  long-,  two  feet 
seven  inclies  in  diam- 
eter at  the  base,  and 
two  feet  five  inches 
at  the  top.  The 
boom,  or  swinging  arm, 
is  ninety-five  feet  long, 
two  feet  four  inches  at 
the  base  and  two  inches 
smaller  at  the  top.  The 
mast  alone  weighed 
thirty-five  tons.  The 
castings  and  forgings 
in  which  the  mast  is  set, 
weigh  36,000  pounds. 

The  derrick  has  an 
average  working  ca- 
pacity of  a  hundred 
(:ons,  and  would  stand 
a  strain  of  over  375 
tons  before  breaking. 
It  works  over  a  quarry 
opening  two  hundred 
feet  wide,  and  is  capa- 
ble of  developing  over 
40,000  square  feet  of 
G^ranite. 


BUILT  LIKE 
A  BULLET 


A  ROTARY  aero- 
*^  plane  engine,  "built 
like  a  bullet,"  is  the 
device  of  a  California 
inventor,  W.  G.  Ma- 
comber,  who  has  busied 
himself  for  many  years 
with  gas  engine  im- 
provements. It  differs 
from  the  famous  Gnome 
rotary  engine,  which 
has  its  cylinders  set  like 
the  spokes  of  a  wheel, 
in  that  it  is  built  with 
the  seven  cylinders  par- 
allel to  the  central 
shaft,  thus  giving  it  an 
odd  resemblance  to  the  projectile  of  a  huge 
gun.  This  shape  offers  little  resistance 
to  the  air  and  it  is  a  model  of  compact- 
ness, great  power  reduced  to  small  com- 
pass, as  its  dimensions  are  only  twenty- 


A  Remarkable  Fungus  Growth 

ON  A  Tree. 

This  odd  parasite  was  found  on  a  tri'c 

Austria.     It  easily  sustains  the 

weight  of  three  men. 


eight  inches  in  length 
by  nineteen  inches  in 
diameter.  It  has  a 
weight  of  about  190 
pounds  and  it  is  capa- 
ble of  developing  from 
fifty  to  sixty  horse- 
power. 

Perhaps  the  most  re- 
markable feature  of 
this  engine  is  the  elimi- 
nation of  the  crank 
shaft  by  an  entirely 
new  mechanical  move- 
ment. The  stroke  plate 
transforms  a  horizontal 
reciprocating  action  ot 
the  pistons  into  a  rotary 
motion  without  any  loss 
of  power — a  very  valu- 
able essential. 

A  brief  summing  up 
of  certain  striking 
features,  not  to  be 
found  in  other  engines, 
is  as  follows : 

The  production  of 
power  can  be  stopped, 
while  the  machine  is  in 
the  air  without  stopping 
the  rotating  of  the 
motor,  and  as  this  en- 
gine is  a  true  gyroscope 
motor  and  perfectly 
balanced,  it  will  remain 
in  motion  for  a  long 
period.  This  is  still 
further  assisted  by  the 
fanning  of  the  propel- 
ler. At  any  time  while 
the  engine  is  thus  rotat- 
ing in  the  air,  the 
power  can  be  re-started 
by  the  adjustment  of  a 
lever.  This  exclusive 
feature  makes  it  abso- 
lutely safe  and  reliable, 
as  it  is  the  only  engine 
— so  the  claim  is  made 
for  it — that  the  aerial 
navigator  can  be  abso- 
lutely sure  will  start 
every  time  in  mid-air. 

It  has  a  perfect  centrifugal,  self-con- 
tained oiling  system,  using  only  a  small 
quantity  of  oil  and  reaching  every  bear- 
ing and  moving  part. 
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Aeroplane  Engine  Constructed  on  New  Lines. 
It  is  ••built  liki'  a  bullet." 


If  this  engine  is  all  that  is  claimed  for 
it,  it  should  prove  very  valuable  to  aero- 
nauts. 

INDIAN 
"HOT  ROOM" 

TTHAT  the  mod- 
ern  hot  -  room 
employed  in  many 
hospitals  and  physi- 
cal culture  estab- 
lishments for  the 
treatment  of  cer- 
tain ailments  is  not 
an  entirely  new 
institution  seems  to 
be  borne  out  by  a 
peculiar  custom 
prevailing"      among 

certain  Indian  tribes,  notably  the  Sho- 
shones,  of  Wyoming.  When  one  of  these 
Indians  becomes  sick  he  builds  a  small 
dome-shaped  structure  of  branches,  about 
ten  feet  in  diameter,  and  covers  it  with 
numerous  blankets,  so  that  only  a  small 
opening  is  left  at  one  side.  A  number  of 
large  stones  heated  to  a  very  high  tem- 
perature are  placed  in  this  and  finally  the 
sick  Indian  crawls  in,  closes  the  opening 
and  proceeds  to  bake  and  sweat  himself 
until  he  either  is  cured  or  dies.  The 
records  do  not  tell  what  percentage  of 
them  have  recovered  as  a  result  of  this 
vigorous  treatment.  The  accompanying 
photograph  shows  one  of  these  deserted 


One  of  the  "Hot  Rooms"  Used  by  Indians  for 
A  Turkish  Bath. 


hot-houses  on  an  old  Indian  camping 
ground,  and  the  figure  inside  illustrates 
the  position  assumed  by  the  sick  Indian. 

S 

A  LITTLE  BROTHER  OF  THE 
AUTO 

^OVELTIES  in  the  motoring  line  were 
^  quite  in  order  this  season  both  in  this 
country  and  abroad.  Many  combinations 
of  the  motor  cycle  and  motor  car  for  the 
use  of  one  or  two  people  are  being  mar- 
keted with  success  and  it  seems  probable 
that  they  will  grow  more  popular  because 
of  their  simplicity,  low  price,  and  low 
expense  of  maintenance. 

The  motor  tricycle  shown  in  the  illus- 
tration is  the  latest  production  of  a  well 
known  English  motor  manufacturer  and 
consists  of  a  small  motor  car  body  at- 
tached to  a  tricycle  frame  and  driven  by 
a  four  horse-power 
air  cooled  gasoline 
engine.  To  avoid 
vibration,  especially 
devised  springs  are 
attached  to  the  body 
and  the  rear  axle 
and  the  front  w^heel 
is  provided  with  a 
spring  fork  similar 
to  that  used  on  the 
ordinary  motor 
cycle. 

Ignition    is    fur- 
nished   by    a    high 
tension  magneto 
and    the    engine   is 
supplied  with  a  two 
speed    gear.    It    is 
claimed   by   the  manufacturers   that   the 
little  car  will  develop  a  speed  of  35  miles 
an  hour  on  ordinary  good  roads. 


Curious  Motor  Tricycle  put  on  the  Market 
IN  England. 


AT  HOME  IN  A  TREE. 
This  huee  tree  is  the  dwelling  place  of  a  poor  family  in  the  Madeira  islands.  In  this  scmi:tropical  region  it  is  not 
unusual  for  timber,  similarly  with  conditions  in  California,  for  example,  to  attam  e.xtraordinary  ProPoy;'^"!; .  ^nt 
natives  of  these  islands  have  all  the  shiftlessness  and  love  of  ease  that  so  unfortunately  ^'^'"S  to  be  a  pr.  dominant 
characteristic  of  a  major  portion  of  the  Spanish  race.  Shiftlessness.  as  well  as  nec.-ssity.  may  be  w-ell  "''''^  ;"';  "1°^"'  "^ 
of  invention,  and  one  cannot  help  but  admire  the  ingenuity  of  the  lazy  rascal  who  while  incapable  of  securinif  a  con 
ventional  domicile  for  his  offspring,  cunningly  adapted  the  hollow  interior  to  dwelling  purpobcs. 
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CATCHING  PIGEONS  IN  THE  PYRENEES 

THE  CHIEF  BEATER  SIGNALLING  FROM  A  TOWER. 


Decoy  Bird  Placed  Upon  a  Tree  to  Entrap  the 
Wild  Pigeons. 
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Waiting  for  the  Wild    Pigeons  Before  Putting 
Out  the  Decoys. 


>^ 


Placing  the  Net  in  Position 


One  of  the  Beaters  Driving  the  \\  ilu  Pigeons, 


PICKING  UP  THE  PIGEONS  TAKEN  IN  THE  NET, 
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the  four  winds  of  heaven  and  the  portion 
of  it  exposed  to  the  rays  of  the  sun  would 
become  more  highly  heated  than  that 
part  of  the  surface  exposed  to  the  north 
and  its  cold  wind.  The  ball  would  be 
more  apt  to  become  heated  during  the 
day  than  would  the  base  upon  which  it 
rests,  as  the  latter  is  larger  and  heavier 
than  the  ball.  If  one  part  of  the  ball 
expands  a  minute  quantity  more  than  the 
other,  with  each  heating  of  one  side,  and 
contracts  in  the  same  ratio  upon  cooling, 
there  would  result  a  slight  creeping 
movement  which  in  time  would  move  the 
ball  sufficiently  to  make  its  change  of 
position  noticeable  to  the  eye.  Naturally 
the  expansion  of  one  side  of  the  ball 
would  make  that  side  heavier  than  the 
chilled  portion,  and  the  heated  part  would 
work  its  wav  to  the  bottom. 


The  Ball  on  this  Monument,  Weighing  Over  Two 
Tons.  Turns  Around  of  its  Own  Accord. 


MONUMENT  THAT  MOVES 

SE\'ERAL  years  ago  the  very  hand- 
some monument  shown  in  the  illustra- 
tion was  erected  to  the  memory  of  a  citi- 
zen of  Marion,  Ohio.  The  base  of  the 
stone  was  unpolished  granite  but  the  ball 
upon  the  top  was  so  nighly  polished  that 
it  reflected  surrounding  objects. 

The  stone-cutter  had  left  but  one  spot 
upon  the  surface  of  the  ball  unpolished, 
where  it  came  in  contact  with  the  base. 

In  spite  of  the  fact  that  the  ball  is  36 
inches  in  diameter  and  weighs  4.200 
pounds,  after  the  erection  of  the  monu- 
ment a  visitor  was  astonished  to  find  that 
the  ball  had  shifted  its  position  and  the 
rough  spot  was  clearly  visible  at  one  side. 
The  cemetery  authorities  were  consulted 
and  were  confident  that  the  ball  had  not 
been  moved  by  human  aid  and  the  shift- 
ing of  its  position  was  at  first  attributed 
to  movements  of  the  earth. 

The  controversy  attracted  such  wide- 
spread attention  that  a  number  of  scien- 
tists came  to  Marion  to  investigate.  They 
were  told  that  in  spite  of  all  efifort  on 
the  part  of  the  cemetery  employes  the 
ball  persisted  in  turning. 

The  following  conclusion  was  reached : 
As  a  sphere,  its  surface  is  presented  to 


A 


Our  New  Dreadnaught.  the  Utah. 

This  22,000-ton  battleship  was  brought  from  the  yards  at 

Camden.  N.  J.,  and  dry-docked  for  the  finishing 

touches  at  the  League  Island  Navy  Yard. 

The  photo  gives  a  good  idea  of  this 

warship's  splendid  hull, 
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MECHANICAL  BRUSHES  FOR 
INLAID  FLOORS 

AN  electrical  Hoor  brush  which  recently 
^~^  appeared  seems  to  fultill  extremely 
well  all  the  requirements  for  such  a 
utensil  in  places  where  electricity  is  used. 
I  kit  unfortunately  electricity  is  not  to  be 
found  everywhere,  and  consequently  the 
invention  of  tlie  mechanical  brush,  for 
which  electrical  i)ower  is  not  needed  is 
likely  to  jirove  of  ij^reat  utility.  This 
in.^-enious  little  contrivance  will  enable 
one  to  clean  floors  with  much  less  trouble 
than  heretofore.  The  old  method  em- 
ployed in  France  of  rubbing-  the  floor  by 
means  of  the  foot  is  very  difficult,  for  the 
person  rubbing-  not  only  has  to  do  the 
work  but  also  to  expend  considerable 
energy  in  keeping  his  balance. 

The  mechanical  brush  as  shown  by 
our  photograph  is  composed  of  a  rather 
heavy  frame  which  is  Dlaccd  on  the  floor. 
This  frame  carries  a  brush  placed  at  the 


Where  Horses  .Are  Not  Allowed  to  Go. 
High  Street,  Cologne.  Germany. 


Ori-.KAiixc;  THH  P)Ki'sni-s  That  Ci.kan  thk 
Floor — a  French  Inventio.n. 


end  of  a  connecting  rod  on  which  rests 
the  weight  of  the  frame.  The  rod  is 
put  in  motion  by  means  of  a  chain,  and 
the  transmission  of  force  is  similar  to 
that  in  a  bicycle.  While  the  person 
using  the  brush  with  one  hand  keeps  the 
machine  in  place  and  directs  it  at  will, 
with  the  other  hand  he  works  the  mech- 
anism and  gives  to  the  brush  a  very  rapid 
movement  both  backward  and  forward. 

HORSES  BARRED  FROM  THIS 
STREET 

A  LTlIOUGli  Cologne,  the  largest  city 
^~^  in  the  Rhenish  Province  of  Prussia 
rivals  some  of  our  good-sized  American 
cities  in  population,  yet  its  princi])al 
street  is  less  than  thirty  feet  wide.  In- 
deed it  is  so  narrow  that  pedestrians  do 
not  think  of  keeping  on  the  sidewalks. 
Xo  larger  an  obstacle  than  a  handcart 
dares  to  obtrude  itself  on  this  busy  High 
Street.   With  the  inviting  shops  on  either  • 


SICK  DOGS  UNDERGOING  TREATMENT  IN   THE   BERLIN   HOSPITAL  FOR  DOGS   AND   CATS. 


side  a  stroll  down  this  street  is  like  walk- 
ing through  one  of  the  arcades  of  a  great 
department  store. 

J* 

HOSPITAL  FOR  AILING 

ANIMALS 

LJOSPITALS  for  dogs  and  cats  and 
*■  '■  other  suffering  domestic  animals 
have  been  thoughtfully  provided  by  the 
humane  of  Berlin.  It  is  really  an  institu- 
tion started  by  the  Society  for  the  Pre- 
vention of  Cruelty  to  Animals. 

An  instance  of  the  good  work  here 
done  is  that  of  a  police  dog,  trained  for 
service  in  hunting  down  criminals.  This 
animal  received  a  cut  on  the  head  which 
would  not  heal.  The  dog  was  sent  to  the 
hospital.  At  the  end  of  three  weeks  it 
was  discharged  as  "cured."  For  treat- 
ment, service,  meals,  etc.,  the  total  cost 
in  this  case  was  but  four  dollars, 


A  Gigantic  Rooster  That  Commanded  a  Promi- 
nent Position  at  the  Turin-Italy- 
exposition. 
It  was  built  on  a  large  scale  and  the  effect  was 
quite  grotesque. 
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Mechanism  That  Enables  Floor  of  Los  Angelks 

Labor  Temple  to  Be  Tilted. 

The  floor  is  thus  available  for  dances  or  for 

business  meetings. 


FLOOR  MAY  BE  TILTED 

'T'lIE  mammoth  Labor  Temple  in  Los 
■'•  Angeles,  California,  has  one  feature 
which  is  said  to  be  unique  in  the  form  of 
an  auditorium  which  has  a  hinged  and 
tiltiui^"  floor.  The  ol)ject  of  tliis  is  to 
make  the  floor  available  for  dances  when 
it  is  level,  while  when  a  meetin<^  or  some 
form  of  entertainment  is  beini^  given,  the 
hui^e  floor  can  be  lowered  at  one  end  to 
the  depth  of  forty  inches.  This  makes 
it  convenient  to  arranj^e  the  seats  in  tiers 
facini^  the  ])latform,  each  tier  being 
slightly  higher  than  the  one  immediately 
in    front. 

The  ])h«tograi)h  shows  a  detail  of  the 
mechanism  which  raises  and  lowers  the 
floor  as  required.  Ivlectric  power  is  used 
for  the  purpose,  though  the  adjustment 
is  so  delicate  that  it  may  be  operated  by 
hand  power.  In  taking  this  photograph 
the  camera  was  set  below  the  level  of  the 
floor,  so  that  the  iron  girders  which  sup- 
port it  are  shown,  together  with  one  of  a 
series  of  four  tool  steel   screws  of  five 


THE  OKAPL  AKIN  TU  THE  ZEBKA  AND  THE  HORSE. 

This  is  one  of  the  rarest  of  African  animals.    Few  travellers  have  seen  it.    The  specimens  herewith  shown  were  killed 

in  Central  .Africa,  and  have  been  set  up  by  a  famous  London  taxidermist.  Rowland  Ward. 
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Coral?  What  Is  It,  Then? 
While  this  photograph  was  not  taken  as  a  puzzle  pic- 
ture, it  mystified  all  those  who  saw  it.  most  of  them  asking 
whether  it  might  be  coral  or  sea  moss  or  some  other  sub- 
marine growth.  As  an  example  of  the  odd  effect  of  an 
unusual  view  point,  it  is  interesting,  for  this  is  merely  the 
photograph  of  a  tree  covered  with  snow  crystals  as  seen 
from  below.  The  foreshortening  is  readily  seen  in  the  fork 
to  the  right.  This  unfamiliar  appearance  is  heightened  by 
the  fact  that  there  is  no  other  object  in  the  picture  by  which 
its  size  can  be  gauged. 


inch  diameter.  These  work  in  the  hollow 
cast  iron  posts  with  rocker  bearings  to 
compensate  for  changing-  tangent  of  the 
arc  through  which  the  floor  girders  must 
necessarily  move  when  the  floor  is  being 
lowered  for  its  other  function  to  which 
it  is  put. 


GRIND  YOUR  OWN  MEAL 

A  HOME-MADE  windmill  that  is 
^*-  unique  was  built  by  a  householder 
who  had  operated  a  small  hand  mill  until 
the  ache  in  his  arms  set  his  brain  to 
working.  The  little  hand  mill  was  util- 
ized for  grinding  purposes  but  several 
additions  were  made  to  it ;  first,  a  large 
hopper  of  tin  was  built  above  it  into 
which  about  five  gallons  of  grain  could 
be  poured  at  one  time.  Then  a  chute 
made  of  a  length  of  stove  pipe  was 
])laced  below  the  mill  and  this  emptied 
into  a  five  gallon  oil  can.  The  motive 
power  was  supplied  by  a  windmill  built 
of  odds  and  ends,  mainly  laths  and 
shakes,  the  latter  being  a  kind  of  shingle 
used  in  the  West  and  having  a  length  of 
about  two  feet  and  a  uniform  thickness 
of  almost  a  quarter  of  an  inch. 

The  winds  do  not  vary  greatly  in  this 
locality  so  it  was  not  necessary  to  con- 
struct a  windmill  that  would  swing  to  all 
points  of  the  compass.  This  one  can  be 
shifted  about  forty-five  degrees,  which 
is  sufficient  for  the  trade  wind  usually 
prevailing. 

The  owner  uses  this  device  to  grind 
meal  for  his  family,  as  he  is  a  believer  in 
whole  wheat  meal,  from  which  none  of 
the  nourishing  elements  have  been  re- 
moved, and  as  it  is  not  always  possible 
to  buy  such  meal  in  a  fresh  state  he 
grinds  it  as  it  is  required  from  day  to 
day  by  this  method.     Both  himself  and 


Ho.ME  Made  Grinding  Mill,  Run  by  Wind  Power, 
Which  Cost  But  iiS.OO  to  Construct. 


The  Mill  Set  Up,  Ne.\r  the  Inventor's  Home. 

family  are  well-pleased  with  the  product 
thus  secured. 

He  stated  that  the  cost  of  cons_tructing 
this  novel  mill  was  less  than  $5.00,  yet 
it  serves  the  purpose  perfectly  and  shows 
no  signs  of  wearing  out  though  it  has 
long  been  in  use.  It  is  an  ingenious 
piece  of  work. 


POPULAR    SCIENCE 


251 


SAVING  THE  ONE  WHO 
RESCUES 

IT  is  a  well  known  fact  that  too  often 
^  the  person  who  tries  to  rescue  a 
drowning-  man  ini])erils  his  own  life  and 
in  many  cases  both  pcojile  s^o  down  iji 
the  terrible  strui^'gle  of  the  person  to  be 
saved. 

It  was  with  this  idea  in  mind  that  a 
German  inventor  has  con;5tructed  the  life- 
saving  apparatus  shown  in  our  illustra- 
tion. It  provides  absolute  assurance  to 
the  person  going'  to  the  assistance  of 
some  one  struggling  in  the  water,  that 
he  will  not  be  dragged  under  and  his 
life  lost. 

The  device  is  called  by  the  inventor, 
"d.  sled  buoy,"  as  it  is  somewhat  similar 
in  design  to  the  runners  of  an  ordinary 
sled. 

Two  floats  are  made  of  a  material 
capable  of  producing  buoyancy,  and  are 
joined  at  one  end,  and  the  person  who 
goes  to  the  aid  of  the  drowning  man, 
puts  this  contrivance  around  his  body, 
fastens  it  on  by  means  of  straps  over  his 
shoulders,  hastens  to  the  scene  of  the 
accident,  jumps  in  the  water  and  by 
means  of  a  paddle  reaches  the  one  in 
danger.  Attached  to  the  apparatus  is  a 
regulation   life-preserver.     This   can   be 


^,  _ .  ^I^Tf^^TV-^^V^j^pfc^W  ^  ^ 


German  Invention  to  Save  the  Life  of  Rescuer 
OF  A  Drowning  Person. 


thrown  to  the  person,  or  the  apparatus 
can  be  brought  within  reach  of  the  un- 
fortunate one  so  that  he  can  hold  to  one 
of  the  ends,  and  in  this  manner  be  towed 
to  shore. 

The  contrivance  has  been  used  with 
great  success  already,  and  the  hero  who 
goes  to, the  assistance  of  some  drowning 
man  need  no  longer  entertain  any  fear 
for  his  own  life,  if  he  is  equipped  with 
this  form  of  buoy. 


Queer  Race  on  Shipboard. 

Our  illustrntion  shows  a  racoon  an  (ic<  ;m  ^rnin)^  steamer 
bctwc(;n  two  turtles  of  exceptional  size,  somewhat  handi- 
capped by  the  weight  of  their  jockeys,  who.  however, 
seem  to  consider  it  necessary  to  mount  their  steeds  and 
be  actually  borne  alone  in  the  "race"  instead  of  leisurely 
walkinj:  alonn  side  by  side. 


GRAIN  ELEVATORS  MADE 
OF  MATS 

"TTTE  most  remarkable  grain  elevators 
in  the  world    (if  such  they  may  be 
called)   are  found  in  Manchuria,     They 
are  made  of  mats. 

The  mode  of  constructing  them  is  as 
simple  as  it  is  ingenious.  Strips  of  mat- 
ting, made  of  rice  straw,  are  wound  ver- 
tically in  huge  spirals,  and.  as  they  rise 
above  the  ground,  are  filled  with  wheat 
or  other  grain.     Thus,  as  a  final  result. 


Store  Hou.SFS  for  Wheat.  M..de   of  Mats, 
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there  is  a  series  of  cylindrical  structures 
of  great  size,  each  of  them  holding  thou- 
sands of  bushels. 

When  they  are  emptied,  the  process  is 
simply  reversed ;  as  the  grain  is  removed, 
the  strips  of  matting  are  taken  off,  and, 
the  cylinder  at  length  being  empty,  the 
whole  structure  disappears. 


canopy,  there  is  frequently  seen  on  the 
same  tree  dense  clusters  of  mistletoe, 
often  hundreds  of  pounds  in  weight. 

The  early  settlers  of  South  Carolina, 
English,  the  most  of  them,  with  an  in- 
herited love  and  veneration  for  the  sturdy 
oak,  planted  great  avenues  of  the  noble 
tree  to  mark  the  approach  to  their  new 


ONE  OF  THE  GIGANTIC  EVERGREEN  OAKS  OF  SOUTH  CAROLINA. 


GIANT  EVERGREEN  OAKS 

A  LMOST  as  celebrated  as  the  mam- 
**■  moth  red-woods  of  California  are 
the  giant  evergreen  oaks  of  the  low- 
lands of  South  Carolina.  They  not 
only  attain  to  a  gigantic  size,  but  they  are 
also  long-lived.  It  is  no  unusual  thing  to 
see  a  monster  tree,  with  a  girth  of  fifty 
to  sixty  feet. 

The  vigor  of  these  trees  is  all  the  more 
remarkable,  when  one  takes  into  consid- 
eration the  amount  of  parasitic  growth 
with  which  so  many  of  them  are  laden. 
Apart  from  the  long  thick  streamers  of 
Spanish  moss,  wdiich  in  eight  cases  out  of 
ten   cover   the   tree   like    a    great    gray 


homes.  Some  of  these  avenues  stand 
almost  intact  to  this  day.  The  oak,  too, 
was  made  use  of  not  only  as  the  means  of 
adorning  their  homes,  but  as  a  source  of 
revenue.  Finding  great  forests  of  mighty 
evergreen  oaks  when  they  came,  fortunes 
were  made  in  the  shipping  of  the  timber 
to  Europe.  The  shipping  records  of 
Charleston,  South  Carolina,  then  known 
as  Charles  Town,  show  that  as  early  as 
1704  as  many  as  sixty-five  to  seventy 
vessels  left  that  port  yearly,  fully  one- 
half  of  which  were  owned  by  Carolina 
merchants  and  planters  engaged  in  ex- 
porting ship  timber,  cabinetmaker's 
wood,  barrel  staves  and  hubs  and  spokes, 
the  greater  part  of  these  being  oak. 
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WHY  MAN  OF  TODAY 
IS  ONLY  50  PER  CENT.  EFFICIENT 

By  WALTER  WALGROVE 


If  one  were  to  form  an  opinion  from  the 
number  of  helpful,  inspiring  and  informing 
articles  one  sees  in  the  public  press  and 
magazines,  the  purpose  of  which  is  to  in- 
crease our  efficiency,  he  must  believe  that 
the  entire  American  Nation  is  striving  for 
such  an  end — 

And  this  is  so. 

The  American  Man  because  the  race  is 
swifter  every  day:  competition  is  keener 
and  the  stronger  the  man  the  greater  his  ca- 
pacity to  win.  The  stronger  the  man  the 
stronger  his  will  and  brain,  and  the  greater 
his  ability  to  match  wits  and  win.  The 
greater  his  confidence  in  himself  the  greater 
the  confidence  of  other  people  in  him:  the 
keener  his  wit  and  the  clearer  his  brain. 

The  American  Woman  because  she  must 
be  competent  to  rear  and  manage  the  family 
and  home,  and  take  all  the  thought  and  re- 
sponsibility from  the  shoulders  of  the  man 
whose  present-day  business  burdens  are  all 
that  he  can  carry. 

Now  what  are  we  doing  to  secure  that 
efficiency?  Much  mentally,  some  of  us 
much  physically,  but  what  is  the  trouble  ? 

We  are  not  really  efficient  more  than  half 
the  time.  Half  the  time  blue  and  worried 
— all  the  time  nervous — some  of  the  time 
really  incapacitated  by  illness. 

There  is  a  reason  for  this — a  practical 
reason,  one  that  has  been  known  to  physi- 
cians for  quite  a  period  and  will  be  known 
to  the  entire  World  ere  long. 

That  reason  is  that  the  human  system 
does  not,  and  will  not,  rid  itself  of  all  the 
waste  which  it  accumulates  under  our  pres- 
ent mode  of  living.  No  matter  how  regular 
we  are,  the  food  we  eat  and  the  sedentary 
lives  we  live  (even  though  we  do  get  some 
exercise)  make  it  impossible ;  just  as  impos- 
sible as  it  is  for  the  grate  of  a  stove  to  rid 
itself  of  clinkers. 

And  the  waste  does  to  us  exactly  what  the 


clinkers  do  to  the  stove ;  make  the  fire  burn 
low  and  inefficiently  until  enough  clinkers 
have  accumulated,  and  then  prevent  its 
burning  at  all. 

It  has  been  our  habit,  after  this  waste  has 
reduced  our  efficiency  about  75  per  cent.,  to 
drug  ourselves;  or  after  we  have  become 
100  per  cent,  inefficient  through  illness,  to 
still  further  attempt  to  rid  ourselves  of  it  in 
the  same  way — by  drugging. 

If  a  clock  is  not  cleaned  once  in  a  while 
it  clogs  up  and  stops ;  the  same  way  with  an 
engine  because  of  the  residue  which  it,  it- 
self, accumulates.  To  clean  the  clock,  you 
would  not  put  acid  on  the  parts,  though  you 
could  probably  find  one  that  would  do  the 
work,  nor  to  clean  the  engine  would  you 
force  a  cleaner  through  it  that  would  injure 
its  parts ;  yet  that  is  the  process  you  employ 
when  you  drug  the  system  to  rid  it  of  waste. 

You  would  clean  your  clock  and  engine 
with  a  harmless  cleanser  that  Nature  has 
provided,  and  you  can  do  exactly  the  same 
for  yourself  as  I  will  demonstrate  before  I 
conclude. 

The  reason  that  a  physician's  first  step  in 
illness  is  to  purge  the  system  is  that  no 
medicine  can  take  effect  nor  can  the  system 
work  properly  while  the  colon  (large  intes- 
tine) is  clogged  up.  If  the  colon  were  not 
clogged  up  the  chances  are  10  to  1  that  you 
would  not  have  been  ill  at  all. 

It  may  take  some  time  for  the  clogging 
process  to  reach  the  stage  where  it  pro- 
duces real  illness  but,  no  matter  how  long  it 
takes,  while  it  is  going  on  the  functions  are 
not  working  so  as  to  keep  us  up  to  "concert 
pitch."  Our  livers  are  sluggish,  we  are  dull 
and  heavy — slight  or  severe  headaches, 
come  on — our  sleep  does  not  rest  us — in 
short,  we  are  about  50  per  cent,  efficient. 

And  if  this  condition  progresses  to  where 
real  illness  develops,  it  is  impossible  to  tell 
what  form  that  illness  will  take,  because — 
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The  blood  is  constantly  circulating 
through  the  colon  and,  taking  up  by  absorp- 
tion the  poisons  in  the  waste  which  it 
contains,  it  distributes  them  throughout 
the  system  and  weakens  it  so  that  we  are 
subject  to  whatever  disease  is  most  preva- 
lent. 

The  nature  of  the  illness  depends  on  our 
own  little  weaknesses  and  what  we  are  the 
least  able  to  resist. 

These  facts  are  all  scientifically  correct  in 
every  particular,  and  it  has  often  surprised 
me  that  they  are  not  more  generally  known 
and  appreciated.  All  we  have  to  do  is  to 
consider  the  treatment  that  we  have  received 
in  illness  to  realize  fully  how  it  developed, 
and  the  methods  used  to  remove  it. 

So  you  see  that  not  only  is  accumulated 
waste  directly  and  constantly  pulling  down 
our  efficiency  by  making  our  blood  poor  and 
our  intellect  dull — our  spirits  low  and  our 
ambitions  weak,  but  it  is  responsible  through 
its  weakening  and  infecting  processes  for  a 
list  of  illnesses  that  if  catalogued  here  would 
seem  almost  unbelievable. 

It  is  the  direct  and  immediate  cause  of 
that  very  expensive  and  dangerous  com- 
plaint— appendicitis. 

If  we  can  successfully  eliminate  the  waste 
all  our  functions  work  properly  and  in  ac- 
cord— there  are  no  poisons  being  taken  up 
by  the  blood,  so  it  is  pure  and  imparts 
strength  to  every  part  of  the  body  instead 
of  weakness — there  is  nothing  to  clog  up 
the  system  and  make  us  bilious,  dull  and 
nervously  fearful. 

With  everything  working  in  perfect  ac- 
cord and  without  obstruction,  our  brains  are 
clear,  our  entire  physical  being  is  competent 
to  respond  quickly  to  every  requirement, 
and  we  are  100  per  cent,  efficient. 

Now  this  waste  that  I  speak  of  cannot  be 
thoroughly  removed  by  drugs,  but  even  if  it 
could  the  effect  of  these  drugs  on  the  func- 
tions is  very  unnatural,  and  if  continued 
becomes  a  periodical  necessity. 


Note  the  opinions  on  drugging  of  two 
most  eminent  physicians : 

Prof.  Alonzo  Clark,  M.  D.,  of  the  New 
York  College  of  Physicians  and  Surgeons, 
says :  "All  of  our  curative  agents  are  pois- 
ons, and  as  a  consequence,  every  dose 
diminishes  the  patient's  vitality." 

Prof.  Joseph  M.  Smith,  M.  D.,  of  the 
same  school,  says,  "All  medicines  which  en- 
ter the  circulation  poison  the  blood  in  the 
same  manner  as  do  the  poisons  that  produce 
disease." 

Now,  the  internal  organism  can  be  kept 
as  sweet  and  pure  and  clean  as  the  external 
and  by  the  same  natural,  sane  method — 
bathing.  By  the  proper  system  warm  water 
can  be  introduced  so  that  the  colon  is  per- 
fectly cleansed  and  kept  pure. 

There  is  no  violence  in  this  process — it 
seems  to  be  just  as  normal  and  natural  as 
washing  one's  hands. 

Physicians  are  taking  it  up  more  widely 
and  generally  every  day,  and  it  seems  as 
though  everyone  should  be  informed  thor- 
oughly on  a  practice  which,  though  so  ra- 
tional and  simple,  is  revolutionary  in  its 
accomplishments. 

This  is  rather  a  delicate  subject  to  write 
of  exhaustively  in  the  public  press,  but  Chas. 
A.  Tyrrell,  M.  D.,  has  prepared  an  interest- 
ing treatise  on  "Why  Man  of  Today  Is 
Only  50%  Efficient,"  which  treats  the  sub- 
ject very  exhaustively,  and  which  he  will 
send  without  cost  to  any  one  addressing  him 
at  134  West  65th  Street,  New  York,  and 
mentioning  that  they  have  read  this  article 
in  the  Technical  World  Magazine. 

Personally,  I  am  enthusiastic  on  Internal 
Bathing  because  I  have  seen  what  it  has 
done  in  illness  as  well  as  in  health,  and  I 
believe  that  every  person  who  wishes  to  keep 
in  as  near  a  perfect  condition  as  is  humanly 
possible  should  at  least  be  informed  on  this 
subject;  he  will  also  probably  learn  some- 
thing about  himself  which  he  has  never 
known  through  reading  the  little  book  to 
which  I  refer. 
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GIRL  HOMESTEADERS  CLEARING  THEIR  TIMBER  CLAIM   IN  EASTERN  WASHINGTON. 
Miss  Frankie  Newman  and  Miss  A.  E.  Eldridge. 


—  Women  U  7io  Win  at  Farming,  page  286. 
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GRAVITY    CONQUERED    AT    LAST? 

By 
ROBERT    H.    MOULTON 

A  New  York  engineer  and  inventor  believes  he  has  discovered  the  secret  of  overcoming  gravity  on  which  the 
world  has  worked  for  centuries.  Physicists  in  Washington,  reviewing  his  claims,  so  far  withhold  credit,  but  they 
frankly  add  that  they  did  not  believe  in  Roentgen  rays  when  first  accounts  were  given  of  them.  Government 
experts  are  now  examining  Farrow's  apparatus.  This  magazine  does  not  endorse  his  claims,  but  prints  them  and  a 
story  of  his  work  because  both  are  receiving  serious  attention. — The  Editors. 


CAX  a  rigid  and  absolute  law 
of  nature  be  even  partially 
suspended  or  neutralized  ?  A 
Xew  York  engineer  and  in- 
ventor, Edward  S.  Farrow, 
says  "yes."  Furthermore,  he  has  per- 
fected a  mechanical  device  which  appears 
to  accomplish  the  seemingly  impossible 
feat  of  overcoming  gravity. 

The  other  day  Air.  Farrow  suspended 
a  book  from  a  pair  of  scales  in  his  labo- 
ratory and  weighed  it.  The  volume 
tipped  the  scales  at  eighteen  ounces.  To 
the  book  he  attached  a  mechanical  device 
in  the  shape  of  a  small  rectangular  box. 
which  he  calls  a  "condensing  dynamo," 
and  applied  power  from  a  neighboring 
electric  switch.  A  most  remarkable  thing 
then  occurred.  As  the  current  set  the 
wheels  in  the  dynamo  whirring,  the  indi- 
cator of  the  scales  slowly  receded  until 
it  stood  at  fifteen  ounces.  Apparently 
the  book  had  lost  three  ounces  of  its 
weight.  In  other  words,  one-sixth  of  the 
power  of  gravitation  between  the  book 
and  the  earth  had  been  overcome.    A  law 


of  nature  had  to  all  ai)pearances  been 
nullified. 

If  Sir  Isaac  Newton  were  alive  today 
and  had  seen  this  experiment  he  prob- 
ably would  have  received  a  shock  even 
greater  than  the  one  occasioned  by  the 
historic  apple  falling  upon  his  head.  Here 
was  his  pet  theory,  which  has  stood  un- 
challenged throughout  the  centuries,  put 
in  peril  of  its  life,  so  to  speak.  But  being 
a  fair  minded  man  he  doubtless  would 
have  extended  his  hand  in  congratula- 
tion to  this  modern  wizard  and  asked  him 
how  it  wa.s'  done ;  also  to  what  practical 
uses  he  had  figured  his  discovery  could 
be  put. 

As  far  back  as  forty  years  ago  to 
be  exact,  there  had  already  been  started 
in  Mr.  FarrOw's  mind  the  train  of 
thought  which  has  since  developed  into 
the  new  invention. 

The  discovery  of  a  mechanical  means 
to  suppress  gravitation  is,  of  course,  of 
the  first  importance.  It  is  revolutionary 
— even  sensational — to  be  compared  with 
the  discoverv  of  the  law  of  gravity  itself. 
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as  Newton  saw  an  apple  fall  from  a  tree 
and  he  and  his  successors  reasoned  out 
the  why  and  the  wherefore  of  it,  or  with 
1  Jenjaniin  Franklin  transmitting-  and  stor- 
ing electricity  in  a  jar  by  means  of  his 
kite,  cord  and  key. 

If  all  of  Mr.  Farrow's  claims  for  his 
invention  are  borne  out  by  future  tests 
and  demonstrations,  he  will  stand  as  one 
of  the  great  inventors  and  scientists  of 
all  time.  He  will  have  solved  the  most 
perplexing  problem  connected  with  aerial 
navigation — the  suspension  in  air  of  an 
aeroplane  after  its  engine,  through  acci- 
dent or  other  cause,  has  ceased  to  work. 

It  is  this  development  of  the  "condens- 
ing dynamo"  and  its  possible  application 
to  aerial  warfare  which  has 
attracted  the  attention  of  the 
United  States  Government, 
whose  engineers  are  now 
conducting  experiments  with 


it  to  determine  its  value  to 
the    army    and    navy.      Mr. 
Farrow  believes  that  by  the 
use  of  his  invention  the  air  craft  in  war- 
fare would  be  removed  from  the  field  of 
uncertainty  and  danger  to  positive  safety 
and  mechanical  efficiency. 

In  the  case  of  a  war  balloon  or  other 
air  craft  floating  over  a  hostile  camp  and 
becalmed  at  an  altitude  within  range  of 
the  new  aerial  guns,  the  latter  would 
make  its  destruction  and  the  death  of  its 
occupants  a  practical  certainty.  Owing 
to  lack  of  wind,  insufficient  ballast,  de- 
pleted gas  supply  or  broken  engine,  it 
could  not  be  moved  from  its  dangerous 
position.  But  with  the  "condensing 
dynamo"  attached  when  its  possibilities 
are  realized,  the  balloon  or  aeroplane 
would  be  shot  up  beyond  the  range  of  the 
aerial  guns  and  the  spies  would  float  away 
on  an  upper  current  of  air  to  safety. 

Although  Mr.  Farrow  and  his  associ- 
ate. Gen.  George  O.  Eaton,  have  filed 
their  application  for  a  patent  for  their 
"condensing  dynamo,"  the  mechanical  de- 
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tails  of  the  contrivance  will  not  be  an- 
nounced until  the  Government  experts 
have  completed  their  experiments. 

For  the  benefit  of  the  skeptical,  whose 
criticisms  will  of  course,  be  at  once 
focused  upon  a  discovery  which  it  is 
claimed  will  suspend  or  neutralize  the 
force  of  gravity,  the  idea  behind  the  de- 
vice should  be  summarized  at  the 
outset.  The  invention  is  based 
on  the  intensification  of  Hert- 
zian waves.  It  has  been 
learned  that  by  doing 
this  a  parallel  and 
corresponding 
tensification  oc- 
curs with  the  

vertical 
force  w  h  i  c  h 
controls  gravita- 
tion. Thus  buoy- 
ancy is  added  to  an  ob- 
ject held  to  earth  or  pro- 
pelled toward  it  by  gravity. 
Mr.  Farrow's  discovery, 
which  is  espoused  by  him- 
self and  Gen.  Eaton,  may  be 
said  to  represent  the  apex  of 
a  pyramid  w-hich  has  been 
twenty-five  years  in  building. 
In  its  completion  various 
scientific  subjects  such  as 
wave  motions,  aeronautics, 
wireless  telegraphy  and  the 
discovery  of  the  Hertzian  waves  have  all 
played  a  part.  Even  the  elements  of 
romance  and  the  mysteries  of  mental 
telepathy  color  the  story. 

The  discovery  was  not  made  by  a 
purely  scientific  theorist.  Mr.  Farrow  is 
a  practical  man.  He  is  a  native  of  Mary- 
land, a  graduate  of  Baltimore  City  Col- 
lege and  West  Point,  and  for  a  number 
of  years  was  tactical  instructor  at  the 
latter  institution.  For  eight  years  he  was 
Chief  of  Scouts  on  the  Northwestern 
frontier,  and  later  a  consulting  engineer, 
inventor  and  author.  His  "Military  En- 
cyclopedia," embracing  the  military 
knowledge  of  the  world,  ancient  and 
modern,  foreign  and  domestic,  is  the  rec- 
ognized standard  authority  on  all  mili- 
tary affairs.  Among  his  inventions  are  a 
combination  shelter  tent,  in  use  by  the 
army  and  navy  as  both  shelter  tent  and  a 
cover  for  a  soldier's  kit,  and  a  military 
small  arm  combining  the  Springfield  and 


GRAMTY    CONQUERED    AT    LAST? 


259 


Blake   mcclianisms    and   the    subject    oi 
some  twenty  patents. 

It  was  while  a  cadet  at  the  West  Point 
Military  Academy  that  Mr.  Farrow  of 
the  class  of  76  and  Gen.  Eaton  of  the 
class  of  74,  found  congenial  ground  in 
the  West  Point  course  in  physics  and  de- 
veloped their  ideas  while  in  army  life. 
They  fell  into  the  way  of  arguing  with 
Col.  W.  H.  C.  Partlett.  then"  instructor 
of  physics,  on  wave  motions,  that  com- 
plex phase  of  ])hysics  which  enters 
into  the  explanation  of  many  of  the 
forces  of  earth  and  air,  especially 
those  listed  among  the  more  recent  dis- 
coveries. 

The  dictionary  describes  wave  motions 
as  "motion  in  curves  alternately  concave 
and  convex,  like  that  of  the  waves  of  the 
sea."  It  may  be  better  illustrated  by  sup- 
posing that  one  has  an  enormous  bowl 
of  stiff  jelly,  into  which  have  been  stuck 
a  couple  of  hat  pins  at  some  distance 
apart.  Any  vibra- 
tory motion  given 
to  one  pin  is  imi- 
tated by  the  second 
pin.  The  jelly  con- 
veys the  energy 
from  one  pin  to  an- 
other ;  we  have  set 
up  wave  motion 
within  the  jelly.  It 
is  immaterial 
whether  the  motion 
is  up  or  down  or 
from  right  to  left — 
indeed  it  may  be  at 
any  angle  what- 
ever. It  is  in  this 
way  that  waves  of 
light  and  sound 
are  conveyed  by 
the  air  or  the  uni- 
versal ether. 

It  was  through 
the  study  of  such 
phenomena  that 
there  was  planted 
in  the  minds  of  the 
West  Point  cadets 
the  seed  which  was 
to  be  developed 
later  under  unex- 
p  e  c  t  e  d  circum- 
stances. On  the 
same  day  that  the 


H.\s  He  Nullified  a  Law  of  Nature. 

Edward  S.  Farrow,  who  seems  to  liave  accomplished  llie 

"Impossible"  by  overcominsr  cravity. 


class  of  76  graduated  occurred  the 
massacre  of  the  soldiers  under  Cien. 
George  A.  Custer  on  the  Little 
Big  Horn.  Among  the  young  West 
Point  graduates  who  were  rushed  to  take 
the  place  of  some  of  the  slain  was  young 
l-'arrow.  He  helped  to  bury  the  dead  in 
the  Custer  massacre  and  to  get  at  the 
truth  of  the  mistake  in  judgment  which 
led  their  commander  into  the  trap  set  by 
his  enemies. 

I'"or  the  next  eight  years,  I'arrow  was 
in  command  of  the  Indian  scouts  in  the 
.Northwest,  and  it  was  during  this  period 
that  the  train  of  thought  started,  which 
has  since  developed  into  the  new  inven- 
tion. 

Among  the  things  that  served  to  re- 
lieve the  tedium  of  ])o.st  life  during  Lieu- 
tenant Farrow's  eight  years  in  the  North- 
west were  experiments  made  with  the 
planchette,  the  pear  sha])cd  slab  of  wood 
supported  on  short  uprights  and  moved 
with  a  pressure  of 
tlie  hands  upon  it, 
which  at  that  time 
was  a  novel  play- 
thing and  source  of 
wonder  to  the  sol- 
diers. The  experi- 
ments w  i  t  h  the 
])lanchette  led  to 
similar  ones  with 
tables,  in  which 
were  produced  the 
familiar  levitation 
tricks.  One  mem- 
ber of  the  party  at 
Fort  Vancouver  be- 
came so  expert  in 
these  m  a  n  i  p  u  1  a- 
tions  that  he  is  re- 
ported to  have  suc- 
ceeded in  moving  a 
table  on  which 
were  seated  three 
men  by  simply  plac- 
ing his  fingers  on 
it. 

Among  the  many 
explanations  of  this 
strange  power  was 
that  of  "Spirit- 
ism," which  Lieu- 
tenant Farrow  at 
once  discarded. 
Another  theory 


EDWARD  S.  FARROW  AND  HIS  "CONDENSING  DYNAMO." 


was  the  concentration  in  the  mind  of  the 
operator  of  some  unknown  natural  force. 
This  had  the  merit  of  being-  at  least  open 
to  discussion.  Some  inexplicable  cases 
of  this  neutral  power  among-  the  Indian 
medicine  men  around  Fort  Vancouver 
had  led  many  of  the  soldiers  of  the  post 
to  wonder  if  the  human  body  could  really 
become  a  "concentration  dynamo"  for 
such  a  force. 

The  psychic  powers  of  these  tribal 
functionaries,  believed  in  and  respected 
by  the  scouts,  had  puzzled  even  Lieuten- 
ant Farrow.  On  one  occasion  during-  a 
campaign  in  the  Bad  Lands  of  Idaho  in 
1879,  when  the  army  scouts  and  Indian 
g-uides  were  athirst  in  the  desert  with  no 
water  in  sight,  he  had  seen  the  chief 
medicine  man  of  the  L'matillas  work  him- 
self into  a  frenzy  and  then  by  **divina- 
tion,"  in  the  form  of  a  message  from  his 
forefathers,  indicate  the  way  to  a  spring 
of  running  water,  hitherto  unknown,  in  a 
land  visited  by  all  for  the  first  time. 

Lieutenant  Farrow  reasoned,  however, 
that  whatever  there  might  be  in  the  the- 
ory of  psychic  force,  the  law  of  gravita- 
tion must  still  be  explained  away  before 
a  person's  fingers  could  move  a  table  on 
which  were  seated  three  men.  The  text 
books  describe  gravity  as  "weight  as  con- 
tradistinguished   from    mass ;    precisely, 
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the  downward  acceleration  of  terrestrial 
bodies  due  to  the  gravitation  of  the  earth 
modified  by  the  centrifugal  force  due  to 
its  revolution  on  its  axis." 

The  apparent  defiance  of  this  law  by 
eagles  soarings,  immovable,  over  the 
desert,  were  more  a  source  of  wonder  to 
Lieutenant  Farrow  than  the  feats  of  the 
Indian  medicine  men.  Similarly  he  had 
observed  other  sailing  or  gliding  birds, 
hawks  in  the  North  and  buzzards  in  the 
South,  hang-  high  in  the  air,  motionless 
so  far  as  the  human  eye  could  tell,  and 
unafifected  by  the  wave  motion  of  the 
ether  or  the  laws  of  gravitation.  Even 
after  the  conquest  of  the  air  by  man  the 
common  explanation  of  the  extended 
wings  of  the  birds  acting  as  aeroplanes 
did  not  seem  at  all  logical  or  sufficient 
to  Mr.  Farrow.  When  the  motive  power 
of  an  aeroplane  ceases  while  the  machine 
is  in  the  air,  the  planes  coast  downward, 
gliding  to  the  earth.  But  eagles,  buzzards, 
hawks  and  other  soaring  birds,  without 
motion  of  the  wings  and  without  a  pro- 
peller to  push  them  into  the  wind,  rise  to 
heights  almost  out  of  sight,  sailing  in 
great  circles  alternately  going  with  and 
against  the  wind. 

After  his  eight  years  of  duty  in  the 
Northwest,  ]\Ir.  Farrow  left  the  army 
to  become  an  inventor  and  engineer.    Yet 
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the  feats  pcrformetl  b_\-  the  Indian  medi- 
cine men  and  the  soarin<^  birds  still  occu- 
pied much  of  his  thoughts.  Then  with 
the  announcement  of  the  princii)les  of  the 
Hertzian  waves  in  1887,  his  mind  was 
turned  into  new  channels. 

1  lertz  demonstrated  that  a  very  rapid 
oscillatint^-  dischari^e  of  electricity  such 
as  that  which  may  be  established  between 
two  knobs,  produces  a  disturbance  in  the 
surrounding-  ether  which  takes  the  form 
of  electric  waves  penetrating'  space  with 
the  velocity  of  light,  it  was  found  that 
these  waves  were  nearly  a  metre  in 
length,  that  they  were  reflected  from  the 
surface  of  an  electric  conductor  and  that 
they  could  be  transmitted  without  the  aid 
of  any  known  conductor.  Previous  to 
this  discovery,  scientists  had  known  of 
electric  currents  passing  from  point  to 
point  through  the  air  without  a  visible 
conductor,  such  as  the  lightning  or  the 
sparks  between  the  poles  of  a  battery. 
Rut  it  was  not  until  Hertz  advanced  his 
theory  that  a  satisfactory  explanation  was 
given  of  such  phenomena.  The  mechan- 
ical application  of  the  Hertzian  theory 
led    to    the    perfection    of    the    wireless 


in  the  levitating  table  and  the  Indian 
medicine  man,  lie  passed  this  over  and 
concentrated  his  exiieriments  on  the 
application  of  the  Hertzian  waves  to  the 
law  of  gravitation. 

His  investigations  were  based  on  a 
fimdamental  idea  of  creation  ex])ressed 
in  a  well  known  algebraic  ecjuation.  The 
formula  means  that  action  and  reaction 
are  equal,  simultaneous,  and  contrarily 
opposed.  For  example,  while  i)ushing  a 
book  across  a  table  there  is  resistance 
from  the  book  as  well  as  from  the  oppos- 
ing hand.  H  we  call  the  pushing  the 
action,  then  the  resistance  of  the  book  is 
the  reaction,  and  both  occur  at  the  same 
time  in  equal  projjortion  and  in  opposi- 
tion to  each  other.  To  this  he  added 
other  theories  regarding  electricity  and 
gravitation. 

It  has  been  found  that  the  mechanical 
devices  for  controlling  electricity  also 
apply  to  gravity,  regulating  or  intensify- 
ing the  force  of  this  attraction  of  foreign 
objects  to  the  earth.  Ily  intensifying  the 
motion  of  the  electrical  waves  through 
supposititious  ether  there  will  develop 
components  in  all  directions.  If  this 
force  or  motion  acts  ver- 
tically, it  will,  by  the  law 
of  reaction,  diminish  a 
force  such  as  gravitation 
acting  downward  toward 
the  earth.  For  want  of  a 
better  name  Mr.  Farrow 
calls  this  force,  when  acting 


The  Current  On. 

Note  the  reduction  in  weight  of  the 

book  as  indicated  on  the  scale. 


telegraph    a? 
well  known. 
Although 


is    generally 


Farrow, 


like  many  others,  saw  in 
this  theory  a  new  field  for 
the  investigation  of  mental 
forces,  such  as  he  had  noted 
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LINES  OF  FORCE  OF  A  BAR,  AND  OF  A  HORSESHOE.  MAGNET. 

In  the  first  instance,  the  magnetic  poles  are  at  opposite  ends;  in  the  second,  close  together.    To  produce  the  photo 
iron  filings  are  dusted  over  a  sheet  of  paper  placed  over  the  magnet. 


upward,  a  "vertical  component"  and  the 
name  is  well  chcsen. 

Experimenting'  with  the  Hertzian 
waves  Mr.  Farrow  discovered  that  an 
intensification  of  these  waves  caused  a 
corresponding  intensification  of  the  "ver- 
tical component."  If  we  suppose  that  a 
Hertzian  wave  has  a  force  of  say  10,000 
and  this  is  increased  to  20,000  or  more, 
the  force  of  the  ''vertical  component" 
would  be  correspondingly  increased.  And 
if  this  "vertical  component"  resisted  the 
force  of  gravitation,  then  the  latter  would 
be  partly  or  wholly  neutralized  or  sup- 
pressed. 

Mr.  Farrow's  mechanical  device  in- 
creases the  force  of  the  Hertzian  wave, 
and  this  increased  power  is  transmitted 
to  the  "vertical  component."  The  latter 
thus  intensified,  oflfers  a  proportionate 
resistance  to  gravitation  and  the  force  of 
the  latter  is  reduced,  thus  giving  buoy- 
ancy to  any  object  to  which  the  con- 
densing dynamo  may  be  attached. 

An    aeroplane    equipped    with    one   of 


these  condensing  dynamos  of  sufficient 
strength  may  be  sustained  in  the  air,  or 
even  shot  up  to  greater  heights,  after  its 
motive  power  has  ceased  to  work.  By 
turning-  on  the  current  of  electricity 
there  is  produced  a  horizoiltal,  circular, 
flat  sheet,  so  to  speak,  of  Hertzian  waves 
which  radiate  outwardly  for  a  mile  or 
more  on  every  side  of  the  aerial  craft. 
The  effect  of  all  this  would  be,  in  a 
measure,  to  suspend  the  craft  by  the 
edges  of  a  thin  magnetic  plane  of  influ- 
ence, a  mile  or  more  in  horizontal  cir- 
cumference. 

According  to  Mr.  Farrow  it  is  possible 
that  Nature  has  slowly  evolved  some  kind 
of  generators  of  Hertzian  or  wireless 
energy  in  the  hawks,  buzzards  and  eagles 
as  Nature  has  in  the  electrical  eel  and  in 
the  electric  fish  called  the  ray  or  torpedo. 
As  the  substances,  which  are  insulators 
for  common  electricity,  are  good  con- 
ductors for  the  so-called  Hertzian  waves, 
the  feather  points  around  the  edges  of 
the  bird's  wings  perhaps  polarize  a  hori- 
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zontal  plane  of  influence,  magnetic  or 
Hertzian,  in  the  atmosphere  or  supposi- 
titious ether  surrounding  the  birds.  Ex- 
periment has  proved  that  electricity  of 
the  highest  attainable  voltage  can  pass 
through  the  human  body  without  damage 
and  without  giving  any  perceptible  sensa- 
tion to  the  person  forming  part  of  the 
circuit  of  such  a  current.  In  some  re- 
spects extremely  high  voltage  currents  of 
electricity  resemble  magnetism  or  Hertz- 
ian waves,  and  it  is  possible  that  one 
could  be  substituted  for  the  other. 

Though  an  aerial  craft  in  the  center  of 
a  wide,  horizontal  plane  of  magnetic 
stress  might  be  impeded  in  perpendicular 
movement,  yet  it  appears  probable  that 
as  a  horizontal  movement  would  cut 
fewer  lines  of  force,  the  ascent  and 
descent  in  an  inclined  plane  would  be, 
])erhaps,  nearly  as  easy  as  a  strictly  hori- 
zontal motion  of  the  same  craft.  Devices 
can  be  employed  for  extending  the  mag- 
netic or  Hertzian  stress  in  a  horizontal 
plane^.  of  which  the  aerial  craft  would  be 
the  center  ;  also  for  generating  the  energy 
to  produce  such  a  plane  of  influence. 

Among  the  methods  for  producing  the 
horizontal  magnetic  plane  around  the 
aerial  craft,  there  can  be  employed  a 
horizontal  row  or  ring  of  electric  inter- 
rupters or  breaks  for  producing  Hertzian 
waves,  the  ring  of  electric  breaks  extend- 
ing in  a  horizontal  line  around  the  sides 
of  the  aerial  craft;  or  a  similar  line  or 
ring  of  small  electro-magnets  laid  hori- 
zontal with  their  ends  pointing  outward, 
these  magnets  being  wound  wnth  many 
turns  of  very  thin,  well  insulated  wire 
and  supplied  with  high  pressure  electric 
current. 

Magnetic  or  Hertzian  wave  impulses 
have  a  speed  equal  to  that  of  light,  or 
about  185,000  miles  per  second.  It  makes 
no  difference  that  this  speed  is  made  in 
vibrations,  if  they  are  so  produced  as  to 


be  in  a  horizontal  plane  ;  and  it  makes 
no  difference  whether  this  enormous 
vibratory  speed  be  made  in  the  atmos- 
phere or  in  the  supposedly  all  pervading 
ether.  The  effect  will  be  the  same.  These 
horizontal  vibrations  being  produced  on 
the  aerial  craft,  and  being  in  the  same 
plane  as  the  similar  pulsations  in  the 
surrounding  ether  and  the  resistance  of 
all  vibrating  matter  to  change  in  its  direc- 
tion of  motion,  will  tend  strongly  to 
diminish,  if  not  absolutely  prevent,  the 
down  pull  of  gravity  on  the  aerial  craft. 

In  addition  to  its  applicability  to  aerial 
navigation,  some  of  the  practical  uses  to 
which  the  new  mechanism. if  successful 
could  be  put  are  these : 

If  a  12-ton  girder  was  to  be  raised  to 
the  top  of  skyscraper  with  a  derrick  of 
10  tons  capacity,  the  mechanism  would 
obliterate  the  two  tons  of  weight. 

A  steamship  could  be  made  to  ride 
more  lightly  and  easily  on  the  sea  by 
making  it  "lighter,"  thus  increasing  its 
speed.  If  a  steamer  made  twenty  knots 
ordinarily,  this  speed  might  be  increased 
to  twenty-five  knots  by  use  of  the  con- 
densing dynamo. 

The  speed  of  railroad  trains  could  be 
increased  by  the  contrivance  by  reducing 
the  friction  of  the  wheels  on  the  tracks. 
In  the  same  way,  automobiles,  street  cars, 
in  fact  any  mechanically  propelled  con- 
veyance, could  be  made  to  go  faster  with 
the  same  amount  of  power  as  at  present 
used,  or  the  same  rate  of  speed  could  be 
maintained  with  a  very  small  fraction  of 
the  present  effort  employed. 

While  ]\Ir.  Farrow  by  means  of  his 
invention  has  succeeded  in  reducing  the 
weight  of  a  body  only  one-sixth,  he 
appears  to  have  some  reason  to  believe 
that  he  will  be  successful  in  reducing  it 
still  more.  The  invention  is  in  its  infancy, 
and  the  possibilities  which  it  seems  to 
open  are  almost  unlimited. 
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"I'D  rather  dig  a  whole  subway  than  take  a  contract  for  keeping  the  streets  of 
*  the  city  clear  of  snow  for  one  winter,"  said  young  Frank  Bradley,  when  he 
was  asked  whether  digging  a  subway  wasn't  a  large  job  for  a  man  of  thirty-three. 
He  has  a  most  unusual  habit  of  getting  his  big  contracts  finished  a  year  ahead  of 
time.  He  was  a  year  ahead  on  his  sub-contract  which  he  got  from  the  late  John 
B.  AIcDonald  on  the  original  Manhattan  Subway,  and  the  Croton  Siphon  and 
Brooklyn  Fourth  Ave.  contracts  are  almost  finished,  a  year  ahead. 

As  fast  as  the  men  finish  their  work  they  will  be  put  on  the  Lexington  Avenue 
Subway,  which  Mr.  Bradley  hopes  to  finish  in  three  years  instead  of  the  four 
allowed  him.  His  share  of  the  work  will  amount  to  $1,000,000  but  the  size  of  the 
undertaking  does  not  seem  to  trouble  him.  On  the  walls  of  his  office  hang  charts 
with  notes  and  removable  tags  showing  the  exact  position  of  all  apparatus,  and 
just  ho\\-  much  work  is  done  each  day  and  he  watches  each  like  a  steam-gauge. 
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HTHE  science  of  life  is  always  searching-  for  a  practical  efficiency  of  its  forces  that 
will  improve  and  extend  individual  character.  Among  the  leaders  of  this 
research  is  Dr.  Luther  Halsey  Gulick,  physical  director  of  the  public  schools  of 
Greater  New  York.  The  most  important  thing  in  life,  he  believes,  is  hygiene, 
and  his  personal  organization  for  the  better  hygienic  protection  of  children,  is 
his  solution  of  the  race  problem.  In  command  of  an  army  of  over  613,000  chil- 
dren, he  is  making  a  deep  impression  upon  the  destiny  of  the  future  generation. 
He  is  studious,  athletic,  eager,  all  in  one.  He  was  born  in  the  Hawaiian  Islands 
in  1865.  His  father  and  mother  were  missionaries.  He  has  extended  their  mis- 
sionary labors,  into  a  broad  scientific  purpose,  to  uplift  the  character  of  future 
generations,  by  teaching  children  to  care  for  their  bodies,  inspired  by  his  own 
struggle  against  ill-health  when  a  child.  He  is  at  present  Director  of  Hygiene 
of  the  Sage  Foundation  and  President  of  the  Plavi^round  A^sucialiun  of  America. 


265 


« 


P\R.  EDWARD  ROBINSON  came  into  his  own  by  dint  of  long  years  of  service 
'-^  and  qualifications  well  tried  out.  His  training  began  in  the  Boston  Museum 
of  Fine  Arts  where  he  was  director  for  twenty  years  before  coming  to  New  York. 
He  is  noted  as  an  archeologist,  having  been  honored  by  the  University  of  Aberdeen 
and  decorated  by  the  Emperor  of  Germany.  He  was  born  at  Boston  fifty-two 
years  ago. 

Dr.  Robinson  seeks  to  make  the  vast  collection  an  adjunct  to  the  school  system 
and  in  this  manner  uplift  art  standards  in  this  country  among  all  classes.  "I  shall 
try  and  make  the  Museum  one  of  the  greatest  forces  in  education,  not  only  in 
New  York,  but  in  the  whole  country,"  he  says.  In  other  words,  the  dead  bones 
of  the  great  Metropolitan  ]\Iuseum  will  be  shaken  up.  The  stafif  will  be  enlarged 
and  become  an  active  organization  and  the  highest  standards  of  painting,  sculpture, 
and  objects  of  art  and  antiquity  will  be  added  to  the  already  immense  collection. 
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P\  R.  CHAS.  L.  METZ  has  spent  the  past  twenty-six  years  of  his  Hfc  in 
research  work,  and,  since  1876,  has  exhumed  7,000  skeletons  of  the  early 
inhabitants  of  America,  besides  more  than  10,000  earthenware  vessels  and  utensils 
used  by  these  people.  Since  his  connection  with  the  Harvard  University  research 
work  3,000  of  these  skeletons  and  thousands  of  trinkets  and  curious  articles  made 
by  the  aborigines  have  been  found,  all  taken  from  an  old  Indian  burial  ground 
located  on  the  top  of  a  hill  overlooking  the  Miami  Valley  near  Madisonville,  Ohio. 
The  finds  have  been  so  plentiful  that  universities  throughout  the  United  States 
and  Europe  have  been  supplied  with  skeletons  and  utensils  of  prehistoric  man 
found  by  Dr.  Metz.  In  a  year  or  so  Harvard  University  will  publish  a  report 
extensively  illustrated  with  rare  photographic  reproductions  of  his  work.  This 
report  has  been  in  preparation  for  many  years  and  will  be  of  immense  and  unique 
value  to  archaeologists  of  this  and  other  countries- 
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EVERYBODY  expected  that  Dr.  Wiley,  head  of  the  Bureau  of  Chemistry, 
would  be  exonerated  by  President  Taft.  That  does  not  mean  that  everybody 
was  pleased  when  the  expected  happened,  for  he  has  many  and  bitter  enemies. 
But  the  friends  of  the  Pure  Food  Act  are  Wiley's  friends  and  they  agree  heartily 
with  the  expression  of  a  New  York  newspaper  quoted  above,  and  rejoice  in  his 
vindication  from  a  petty  charge  and  in  his  protection  against  the  machinations 
of  interests  whose  aim  was  to  oust  him  from  a  place  where  he  has  done  immeasur- 
able good.  To  these  the  suggestion  contained  in  the  President's^  letter  of  decision 
that  investigation  is  more  greatly  needed  in  some  other  directions  than  in  this, 
gives  an  added  satisfaction.  Meanwhile  we  shall  have  the  continued  services  of 
a  man  who  has  made  good.  Dr.  Wiley  was  born  in  Kent.  Indiana,  in  1844  and 
has  held  many  important  posts  in  college  work  and  in  special  government  service 
with  credit  and  honor  to  himself  and  his  aims. 
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VANDERBILT  OPEN  STAIR  TENEMENTS.  NEW  YORK  CITY. 

Tlie  balconies  arc  built  of  iron,  and  are  private.    The  windows  arc  full  length.    The  frames  on  the  roof  an;  to  be  the 

covers  for  the  open  stairs. 


MAKING    CHARITY    PAY 

By 
JONATHAN    A.    RAWSON 


A  FEW  weeks  ago  a  body  of 
philanthropists  held  a  con- 
ference in  New  Jersey  to  talk 
3bout  charitable  work  in  gen- 
eral and  the  living  problems 
I  if  the  poor  in  particular,  and  one  philan- 
thropist, whose  outlook  on  life  is  ob- 
tained from  behind  a  beautiful  desk  in 
the  office  of  a  charitable  organization, 
got  up  and  settled  the  tenement  house 
problem — for  a  minute. 

There  need  be  no  tenement  house 
problem  at  all,  he  said.  Simply  tell  the 
tenement  dwellers  to  move  to  the  coun- 
try where  they  can  live  in  real  houses. 
There's  plenty  of  room  in  the  country 
and  there's  plenty  of  covmtry.  So  why 
need  the  working  class  pack  themselves 


away  in  the  city  and  deprive  themselves 
of  all  the  comforts  and  delights  of  coun- 
try living? 

The  next  speaker  was  a  man  of  mil- 
lions, some  of  which  he  has  inherited  and 
others  of'  wiiich  he  has  acciuired  by  his 
own  hard  work  and  sound  business  sense. 
But  he  has  not  devoted  his  entire  atten- 
tion to  the  accumulation  of  wealth.  He 
knows  how  to  make  money,  but  he  knows 
also  how  to  do  things  worth  while  for 
those  who  lack  the  knack  or  the  oppor- 
tunity for  money  making,  and  whose 
hard  lot  always  makes  them  more  or  less 
dependent  upon  the  help  and  guidance 
of  the  more   fortunate. 

What  was  more  natural,  then,  than 
that  he  should  apply  his  money-making 
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Interior  Court  of  the  \'a:\'Derbilt  Tenements. 
Two  of  the  four  flights  of  open  stairs  in  one  unit  are  shown  at  right  and 
The  archway  in  the  center  is  the  direct  entrance  from  the  street. 


ideas  to  his  charity  problems?  Well, 
anyway,  that  was  what  he  did.  No,  said 
he,  there  need  be  no  tenement  house 
problem.  But  there  must  be  tenement 
houses  always.  You  can't  drive  the 
working"  classes  to  the  country,  for  they 
don't  want  to  go.  They  want  to  live 
in  the  city — near  each  other,  and  close 
to  what  to  them  are  the  city's  attractions. 
When  the  work  day  is  over,  they  are 
tired  and  they  want  to  be  in  their  own 
homes  as  soon  as  they  can.  Nor  do  they 
want  to  spend  money  for  long  car  rides 
to  the  country,  or  to  pack  themselves  in 
crowded  cars  for  an  hour  or  more,  to  be 
taken  away  from  the  benefits  and  advan- 
tages that  the  city  holds  out  for  them, 
but  that  do  not  appeal  with  equal  force  to 
those  who  are  better  able  to  provide 
themselves  with  their  own  sources  of  en- 
tertainment, recreation,  and  amusement. 
Then  again,  a  man  who  works  by  the 
clock,   counts   time   carefully,   and   if   to 


the  actual  working  day 
must  be  added  two  or  more 
extra  hours  for  travel  be- 
tween home  and  shop, 
there's  mighty  little  time 
left  for  waking  hours  at 
home.  Adding  to  all  of 
this  the  fact  that  the  la- 
borer cannot  see  how  he 
could  save  money  by  mov- 
ing into  the  country,  and 
you  have  in  that  man  an 
immovable  body  which  no 
form  of  force,  either  phy- 
sical or  moral,  can  trans- 
plant from  city  to  country. 
What,  then,  are  we  to  do, 
says  our  philanthropist- 
financier  ?  The  simplest 
thing  in  the  world !  Dem- 
onstrate that  sanitary, 
wholesome,  inhabitable  city 
tenement  houses  are  a  pay- 
ing investment  for  the  capi- 
talist, then  there  wall  be 
plenty  of  sanitary,  whole- 
some, inhabitable  city  tene- 
ment houses,  and  the  work- 
ers can  live  where  they  like. 
They  will  certainly  live  in 
the  sanitary,  wholesome, 
inhabitable  city  houses,  the 
profits  from  which  will  thus 
be  assureil.  and  both  land- 
lord and  tenant  will  be  satisfied,  and  the 
problem  solved. 

All  of  which  appears  to  be  eminently 
correct,  provided  sanitary,  wholesome, 
inhabitable  tenements  can  be  shown  to 
be  paying  investments.  Well,  no  less  a 
personage  than  JVIrs.  William  K.  Van- 
derbilt,  Sr.,  thinks  that  they  can,  but  this 
is  not  saying  that  she  is  putting  up  her 
open  stair  tenements  in  East  77th  Street, 
New  York,  exclusively  as  a  business  in- 
vestment, for  she  is  not.  Also,  the  strong 
group  of  business  men  and  women  who 
have  formed  the  Open  Stair  Tenement 
Company,  think  that  they  can.  Further- 
more, the  aforementioned  philanthropist- 
financier  and  his  associates  think  that 
they  can,  and  to  lend  interest  to  this 
statement,  this  gentleman,  it  may  now 
be  said,  is  Mr.  Richard  Stevens,  whose 
family  has  for  generations  led  in  New 
Jersey  in  many  good  and  worthy  deeds 
and  enterprises. 
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Airs.  \'anderbilt  was  the 
first  to  adopt  the  open  stair 
idea  for  her  tenements. 
Air.  Champlain  L.  Riley, 
the  organizer  of  the  Open 
Stair  Tenement  Company, 
was  the  second,  and  the 
Stevens  Estate  of  lioboken 
was  the  third,  chronologic- 
ally speaking-.  Airs.  \'an- 
derbilt's  first  move  was  to 
engage  as  her  architect  Air. 
Henry  Attcrbury  Smith, 
the  original  designer  of  re- 
cessed open  stairs  as  ap- 
plied to  modern  tenement 
buildings.  Almost  before 
work  on  her  buildings  had 
begun,  Air.  Riley  engaged 
Air.  Smith,  and  the  Stevens 
Estate,  the  first  to  carry  the 
open  stair  outside  New 
York  City,  has  promptly 
done  the  same. 

Airs.  A'anderbilt's  idea 
with  her  tenements  was  first 
of  all  to  provide  suitable 
homes  for  families  with 
members  suffering  from 
early  stages  of  tuberculosis. 
She  believed  that  suitable 
quarters  could  be  provided 
for  such  families  right  in  the 
heart  of  the  City  with  all  provisions  for 
curbing  or  perhaps  curing  the  disease, 
without  breaking  up  the  family  by  send- 
ing the  afflicted  member  away  to  some 
remote  sanitarium.  Aloreover,  she  be- 
lieved that  this  purpose  could  be  achieved 
on  a  strictly  business  basis,  on  the  theory 
that  people  have  to  pay  for  their  living 
quarters  anyway,  and  that  sanitary  living 
quarters  can  be  provided  as  cheaply  and, 
therefore,  rented  as  cheaply  as  unsanitary 
ones.  She  selected  the  open  stair  type 
as  the  most  promising  medium  for  the 
practical  carrying  out  of  her  idea.  Pre- 
cisely the  same  system  of  reasoning  was 
followed  by  Air.  Riley  and  Air.  Stevens, 
except  that  their  groups  of  buildings  are 
not  designed  primarily  for  tuberculous 
families,  and.  therefore,  are  without  some 
of  the  features  of  the  \"anderbilt  houses. 

All  three  groups  will  be  managed 
strictly  on  business  lines.  The  prevailing 
rates  of  the  neighborhood  will  be 
charged  for  rent.    In  other  words  it  will 


Closer  Detail  of  Stair  Seen  .Across  the  Central  Court. 


cost  the  laboring  man  no  more  to  live 
in  an  open  stair  tenement  than  in  any 
other.  Careful  calculations  have  more 
than  justified  the  expectation  that  even 
on  this  basis,  the  tenements  will  return  a 
fair  percentage  of  profit. 

It  is  the  purpose  of  the  Open  Stair 
Tenement  Company  to  sell  its  buildings 
after  they  are  completed  and  occupied  at 
a  profitable  rate  of  income,  then  invest 
the  proceeds  in  further  operations  of  the 
same  kind,  and  thus  continue  the  work 
indefinitely,  and  at  the  same  time  to 
demonstrate  to  other  builders  the  ad- 
vantage of  the  type  and  encourage  its 
adoption  by  them. 

For  open  stairs  are  not  a  patented 
device,  or  the  exclusive  property  of  any- 
body. They  are  designed  in  their  pres- 
ent form  by  Air.  Smith,  but  Air.  Smith 
has  made  no  secret  of  his  idea,  nor  could 
he  do  so  for  long  if  he  chose.  The  plan 
is  available  for  any  architect  or  builder 
without    a    legal    right   on    Air.    Smith's 
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part  even  to  a  "thank  you"  for  his  serv- 
ices. 

And  the  present  builders  seek  no  mo- 
nopoly of  the  idea  or  any  special  credit 
for  having-  seen  Mr.  Smith  first.  They 
are  ready  to  share  their  discovery  with 
anybody.  They  will  naturally  look  for 
a  fair  return  on  their  investments,  to 
obtain  which,  as  already  shown,  is  one 
of  the  important  points  in  their  general 
scheme,  and  one  of  the  determining  ele- 
ments in  its  final  success.  But  it  will  not 
spoil  their  pleasure,  but  rather  increase 
it,  if  others,  anywhere  and  everywhere, 
go  straightway  and  do  likewise. 

Mr.  Smith,  when  he  first  began  the 
study  of  tenement  house  construction,  at 
once  designated  the  halls  and  stairways 
of  the  old  type  of  building  as  its  most 
deadly  foes  of  health  and  morality. 
Here,  he  saw  at  once,  a  most  unwhole- 
some demonstration  of  the  old  proverb 
that  "everybody's  business  is  nobody's 
business." 

"The  stair,"  he  reasoned,  "is  a  part  of 
the  building  that  is  common  to  all.  No 
one  feels  any  pride  in  the  hallways  and 
stairs  of  a  multiple  dwelling,  and  fre- 
quently all  abuse  it.  Unless  the  janitor 
is  more  vigilant  than  he  is  commonly 
supposed  to  be,  and  unless  the  city's 
tenement  or  sanitary  department  is  more 
aggressively  energetic  than  it  is  likely  to 
be,  these  halls  and  stairs  are  bound  to  be 
neglected,  which  means  that  they  are 
certain  to  become  a  positive  nuisance, 
and  a  menace  to  the  health  and  morals 
of  a  neighborhood.  Always  ill  lighted 
and  ventilated,  they  become  the  perma- 
nent abiding  place  of  dirt,  the  inevitable 
sources  of  infection,  and  an  obstacle  in 
the  way  of  the  privacy  which  is  every 
man's  right  in  his  own  home.  If  a  tene- 
ment could  be  built  with  its  stairs  in  the 
fresh  air  but  without  losing  any  of  the 
rentable  area  of  the  building,  why 
couldn't  this  deadly  feature  of  the  tene- 
ments be  abolished  for  all  time?" 

After  further  study.  Mr.  Smith  discov- 
ered that  this  very  thing  could  be  done, 
and  the  open  stair  of  today  was  what 
was  to  do  it.  It  was  ten  years  ago  that 
Air.  Smith  solved  his  puzzle  but  the 
builders  were  evidently  slow  to  see  it. 
Finally  Mrs.  \'anderbilt  pinned  her  faith 
to  the  idea,  the  reform  was  started,  and 
is  now  fairly  on  its  way  to  complete  suc- 


cess, and  if  intelligent  supervision,  care- 
ful execution  and  an  abundance  of  work- 
ing capital  mean  anything  in  such  move- 
ments, the  success  is  bound  to  be 
achieved  soon. 

Now  as  to  just  what  the  open  stair 
tenements  are  in  stone,  brick  and  mor- 
tar. They  are  built  on  the  unit  plan, 
each  unit  being  a  hollow  square  with  an 
open  court  in  the  center.  This  court  is 
entered  by  a  direct  passage  from  the 
street  through  an  archway  which  is 
never  closed  by  door,  gate  or  other  bar- 
rier. The  open  stairways  are  in  each 
of  the  four  corners  of  the  court.  They 
are  not  on  the  outer  surface  of  the  walls 
like  fire  escapes,  but  are  recessed  in  the 
corners.  Projecting  hoods  extend  out- 
ward at  each  floor,  shutting-  out  the  rain 
or  snow  but  allowing  always  a  free  cir- 
culation of  air.  At  the  top  of  the  flight, 
on  the  roof,  the  well  is  covered  with  a 
canopy  or  pergola,  but  this  is  also  open 
for  four  feet  downwards  from  its  over- 
hanging roof,  so  that  there  is  nothing 
there  to  shut  out  the  air,  but  something 
to  exclude  water  or  snow. 

Nowhere  along  the  stairs  from  top  to 
bottom  is  there  a  gate  or  door.  The 
doors  to  the  separate  tenements  open  di- 
rectly on  the  stairs,  and  they  can  of 
course  be  locked,  but  they  can  never 
hinder  the  ready  progress  of  any  tenant, 
either  up  or  down  the  stairs. 

The  stair  well  is  as  fire  proof  as  the 
hand  of  man  can  make  it.  There  is 
nothing  burnable  anywhere  in  it.  Brick 
lined  walls,  brick  treads  and  iron  rail- 
ings form  the  equipment.  At  each  land- 
ing is  a  resting  seat  built  in  the  iron  rail- 
ing. The  brick  work  of  the  walls  is  of 
the  white  glazed  variety,  to  secure  double 
advantage  from  every  ray  of  light,  al- 
though outside  in  the  central  court,  the 
brick  work  is  of  a  delicate  buff  color, 
lest  the  direct  rays  of  the  sun  produce 
an  eft"ect  too  dazzling  to  the  eyes. 

While  the  first  purpose  in  the  archi- 
tect's mind  in  planning  the  open  stairs 
was  to  do  away  with  interior  stairs  be- 
cause of  the  latter's  undesirable  features 
as  already  described,  they  also  serve  an- 
other purpose  no  less  important,  which 
is  as  escapes  in  case  of  fire.  A  recent 
deplorable  event,  the  Washington  Place 
fire  of  March  25.  in  which  146  lives 
were  lost,  has  emphatically  called  atten- 
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tion  to  the  fact  that  New  York's  laws  as 
to  the  use  of  fire  escapes  and  other  al- 
leg-ed  lifc-savinti^  devices  are  in  many 
respects  i)ccuHar  to  say  the  least,  and  all 
too  frequently  ineffective,  either  because 
of  non-cnfoicenient  or  because  of  ob- 
vious inconsistencies  or  impossibilities  in 


milted  the  open  stairs,  but  have  even 
said  that  an  open  stair  buildinc^  needs  no 
fire  escapes. 

The  open  stairs  are  themselves  the  best 
])ossible  fire  escapes.  They  are  always 
available,  never  obstructed  by  any  bar- 
rier, and  they  always  0])en  on  two  easy 


BASEMENT 


COMPLETE  GROUND  FLOOR  PLAN  OF  TWO  OF  THE  FOUR  VANDERBILT  UNITS.  SHOWLNG  THE 

ARRANGEMENT  OF  COURTS.  ETC. 
.\lso  plan  of  bascnicnt  and  ronf  which  :\Tr  common  to  all  units. 


the  laws  themselves.  It  is  not  necessary 
to  outline  or  discuss  those  laws  here  and 
now,  but  the  thing  about  it  of  interest  in 
connection  with  the  open  stairs  is  that 
the  officials  who  pass  on  such  matters, 
and  who  are  often  prone  to  stand  out  for 
very  narrow  and  technical  interpreta- 
tions of  the  laws,   have  not  merelv  ad- 


avenues  of  escape — one  to  the  roof 
whence  the  tenant  can  cross  over  to 
either  of  the  three  other  stairways  and 
thus  escape  direct  to  the  ground. 

Xo  fire  could  break  out  anywhere  in 
the  building  willunit  (juickly  making  its 
presence  known  throughout  the  whole 
unit  in  ample  time  to  permit  the  tenants 
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to  make  an  easy  escape.  And  further- 
more, the  escape  would  be  by  the  route 
with  which  each  tenant  is  famiHarized 
by  daily  usage.  A  witness  at  the  cor- 
oner's investXgation  of  the  Washington 
Place  fire  said  that  one  of  the  chief 
troubles  with  the  usual  style  of  fire  es- 
capes on  buildings  used  by  many  people, 
either  as  dwellings  or  as  factories,  is 
that  the  occupants  always  rush  at  the 
alarm  of  fire  to  the  exit  with  which  they 
are  most  familiar,  and  of  all  the  exits 
the  fire  escape  is  the  last  in  the  list  of 
those  they  know  anything  about. 

The  open  stair  tenement  dweller  has 
his  means  of  escape  at  his  own  door.  If 
fire  is  above  him,  he  can  lead  his  family 
quickly  and  safely  to  the  ground,  or  if 
below  him.  to  the  roof  and  thence  down 
by  another  flight,  but  always  and  under 
any  circumstances,  he  must  go  by  the 
route  with  which  he  is  daily  familiar  and 
not  to  the  distrusted  device  which  always 
appears  to  him  as  a  signal  of  danger,  and 
which  always  fills  his  mind  with  that  par- 
ticular emotion  and  no  other. 

So  the  purposes  of  the  open  stairs  are 
three-fold — to  give  each  family  its  own 
private  entrance  to  its  home  direct  from 
the  street,  to  prevent  the  passage  of  air 
by  enclosed  interior  channels  from  one 
apartment  to  another,  and  to  serve  as 
practical,  usable  means  of  escape  in  times 
of  fire. 

But  the  stairs  are  not  the  only  mediums 
by  which  one  or  all  of  these  objects  are 
attained.  In  the  Vanderbilt  buildings, 
the  apartments  are  of  two,  three  or  four 
rooms  each,  and  the  rooms  are  so  ar- 
ranged that  no  outside  windows  have 
to  open  on  hallways  or  toilets.  All  are  in 
bedrooms  or  kitchens,  and  those  for  the 
bedrooms  are  the  full  height  of  the  room. 
On  the  outside  of  the  building  these  full 
length  windows  have  triple  sliding  sashes 
so  that  two-thirds  of  the  entire  window 
can  be  opened  either  at  top  or  bottom. 
In  most  of  the  apartments  a  direct  cir- 
culation of  air  can  be  had  from  the  out- 
side to  the  inner  court.  Wherever  possi- 
ble the  outer  windows  open  on  strong,  dis- 
connected iron  balconies  with  solid  floors, 
a  constant  invitation  to  out-of-door  living 
in  spare  moments.  The  roofs  are  the 
common  property  of  all  tenants  as  play- 
grounds for  the  children,  or-  resting 
places  for  the  grown-ups. 


Solidity  of  construction  and  economy 
of  space  are  attained  by  all  practical 
means  known  to  the  building  fraternity. 
So  far  as  the  structures  themselves 
are  concerned,  they  are  in  every 
detail  fireproof  and  vermin-proof.  The 
floors  are  of  monolithic  construc- 
tion, that  is,  of  one  solid  cement 
surface  with  no  cracks  or  crevices  to 
collect  the  dust  and  dirt.  Each  apart- 
ment has  its  own  private  bathroom  with 
tiled  walls.  Heat,  light  and  a  constant" 
hot-water  supply  are  furnished  from 
plants  operated  in  the  basement  by  the 
management.  Cooking  is  by  gas  and  the 
hoods  of  the  ranges  are  connected  with 
a  flue  to  carry  off  the  odors  and  the 
humidity  usually  so  offensive,  if  not 
actually  harmful,  when  many  people  are 
crowded  together  in  restricted  quarters. 
The  lighting  is  by  means  of  electricity 
to  avoid  the  vitiation  of  the  atmosphere 
by  gas.  Washing  may  be  done  in  the 
apartment,  but  laundries  with  steam 
dryers  are  also  provided  in  the  base- 
ment for  those  who  prefer  not  to  do  the 
work  in  their  own  kitchens,  or  for  those 
who  take  in  washing  as  a  means  of  live- 
lihood. From  the  central  court  to  the 
basement  is  an  easy  incline  for  wheeling 
baby  carriages,  and  in  the  basement  are 
lockers  for  baby  carriages,  go-carts  or 
sleds. 

The  Vanderbilt  tenements,  consisting 
of  four  units  will  furnish  accommoda- 
tions for  384  families.  The  Open  Stair 
Tenement  Company's  three  units  when 
completed  will  have  281  apartments,  and 
the  present  plans  of  the  Stevens  Estate 
in  Hoboken  are  for  one  unit  with  a  pos- 
sible extension  to  six  units,  each  accom- 
modating 94  families.  Six  stories  is 
the  regulation  height  for  all  the  groups. 
Not  every  open  stair  tenement  out  of  the 
many  that  seem  certain  to  follow  the  lead 
of  Mrs.  Vanderbilt,  Mr.  Riley  and  Mr. 
Stevens  can  be  as  fortunate  in  their  se- 
lection of  sites  for  their  buildings.  Both 
the  New  York  groups  adjoin  John  Jay 
Park  which  borders  on  the  East  River 
opposite  Blackwell's  Island,  and  the  Ho- 
boken group  will  adjoin  the  new  Hudson 
County  Park,  commanding  an  excellent 
view  of  the  North  River  and  New  York 
City  beyond.  Few  such  sites  exist,  but 
the  lack  of  perfect  locations  will  hardly 
be  allowed  to  prevent  building. 


A  PROPERLY  LIGHTED    DINING  ROOM. 

The  incandescent  gas  mantle  is  hidden  under  the  dome,  which  is.  hung^  just  low  enough  for  the  eye  to  escape  the  plaro. 

The  general  illumination  of  the  room  is  pleasing,  but  the  photo  is  dark  because  the  colored  glass 

of  the  dome  cuts  off  the  actinic  rays. 


LEARNING    TO    USE    LIGHT 


By 


CHARLES    FREDERICK    CARTER 


SOMEBODY  built  a  theater  not 
very  long  ago  on  North  Ave- 
nue in  an  outlying  section  of 
Chicago.  With  the  usual  com- 
monplace vaudeville  program 
at  the  usual  popular  prices  the  new  play- 
house soon  achieved  a  handsome  deficit. 
Then  the  sheriff  came. 

After  the  obsequies  the  new  owner 
sent  for  an  illuminating  engineer,  who 
svas  turned  loose  in  the  theater  with 
leave  to  go  as  far  as  he  liked  in  recon- 


structing the  lighting  arrangement. 
When  the  illuminating  engineer  had  fin- 
ished the  job  to  his  entire  satisfaction 
the  doors  were  reopened  on  the  same 
old  show  at  the  same  old  prices.  Reck- 
less adventurers  who  risked  their  money 
on  the  first  night  not  only  sat  through 
the  performance  but  they  returned  the 
next  night  with  recruits,  who  in  their 
turn  brought  others.  Soon  the  treasurer 
had  to  have  an  assistant  and  the  door- 
keepers contracted  ticket  takers'  cramp. 
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CONVENTIONAL   METHOD   OF   LIGHTING  A  SHOW  WINDOW. 
The  glare  from  the  naked  lights  hurts  the  observer's  eyes  and  obscures  the  goods  displayed. 


THE  SAME  WINDOW  PROPERLY  LIGHTED. 

The  current  has  been  turned  off  from  the  exposed  lamps  and  the  window  illuminated  from  a  source  entirely  concealed 

from  the  eye. 


Xow  the  manager  is  planning  an  auto- 
mobile trip  in  Europe. 

Originally  this  theater  had  the  usual 
direct  lighting  system,  which  is  to  say  it 
contained  a  lot  of  naked  incandescent 
electric  light  bulbs  scattered  around  the 
place  with  about  as  much  intelligence  as 
a  Brule  Sioux  might  be  expected  to  dis- 
play in  their  arrangement.  Alany  of  them 
were  disposed  so  Uiat  their  light  struck 
the  audience  in  the  eyes,  just  as  many 
lights  do  in  more  pretentious  places  of 

216 


public  assembly  today.  It  has  been  found 
that  a  single  incandescent  light  in  the 
range  of  vision  reduces  the  power  to  see 
at  least  twenty-five  per  cent.  Naked 
lights  more  than  twenty-five  degrees  out- 
side the  direct  line  of  sight  do  not  inter- 
fere with  visual  acuity,  but  lights  of  high 
intensity  even  farther  removed  from 
range  will  make  people  restless  and 
irritable,  as  any  one  can  testify  from  his 
own  experience. 

The  illuminating  engineer  took  down 


a 


THE   AMERICAN  CHAMBER  OF  HORRORS." 
Reading  Room  in  the  Congressional  Library  at  Washinsrton.    No  matter  where  the  reader  sits  the  glare  frorn  several 
naked  Tungsten  incandescent  lights  is  bound  to  hit  hmi  full  in  the  eye.     A  most  impressive  example  of 
the  way  not  to  light  a  reading  room  or  any  other  place  of  public  assembly. 


every  exposed  light  in  the  theater,  and 
although  the  architectural  arrangement 
made  it  impossible  to  attain  ideal  results, 
he  managed  to  hang  the  lights  so  that 
none  could  be  seen  from  any  part  of  the 
auditorium.  Instead  of  a  direct  glare 
the  light  was  thrown  against  the  ceiling 
from   which   it   was   reflected   in   a   soft 


diffused  glow  at  a  carefully  calculated 
intensity  that  caressed  and  soothed  tired 
eyes  like  summer  zephyr.  Every  one 
who  came  in  gave  a  sigh  of  relief  and 
just  relaxed  rather  than  sat  down.  The 
audiences  thought  they  were  witnessing 
the  supreme  efforts  of  transcendant 
genius  on  the  stage  when,  as  a  matter 
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This  Photo.  Taken  by  the  Light  from  the  Eye.  Brings  Out 
Every  Letail. 
It  helps  to  explain  why  the  Plaza  Theater.  Chicago,  was  rescued  from  fail- 
ure as  soon  as  this  method  of  illuminating  was  installed. 


of   fact,    it    was    merely    their    outraged 
nerves    being    soothed    by    scientifically 


modulated  light  that  put 
them  in  such  fine  humor. 
It  was  the  new  illuminating 
engineer,  not  the  ancient 
soubrette,  who  transformed 
a  hop'eless  failure  into  suc- 
cess in  its  most  aggravated 
form. 

This  is  a  fair  example 
of  what  the  illuminating 
engineers  are  doing  when- 
ever they  get  a  chance.  It 
may  be  added  that  the 
chances  are  coming  along 
about  as  fast  as  they  can  be 
taken  care  of.  While  it  is 
the  newest  of  the  learned 
professions  illuminating 
engineering  is  attracting 
more  attention  than  all  the 
rest  combined  just  now. 
Although  the  world's  first 
Illuminating  Engineering 
Society  was  organized  in 
New  York  as  recently  as  January,  1906, 
it    already    has    more    than    a    thousand 
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HALLW.-W  OF  THE  NEW  PUBLIC  SERVICE   BUILDING.  NEWARK.  N.  J..   ILLUMIN.-\TED   BY 

MOORE  TUBES. 
The  Moore  tube  is  better  than  daylight  for  matching  colors. 


DRAUGHTING  ROOM  PROPERLY  LIGHTED. 

CooporHewitt  lamps  ari-  bettor  than  dayliylit  for  some  purposes.     Note  the  unusual  detai 


members,  every  one  of  whom  seems  to 
be  as  busy  as  the  proverbial  nailer.  The 
parent  society  has  its  headquarters  in  the 
handsome  building  which 
good  St.  Andrew  Carnegie 
bestowed  on  the  engineer- 
ing profession  in  general, 
while  there  are  flourishing- 
sections  in  Boston,  Phila- 
delphia. Chicago  and  else- 
where. England  followed 
our  example  by  organizing 
the  first  illuminating  engi- 
neering society  in  Europe 
in  1908.  These  apostles  of 
the  new  gospel  of  light  are 
creating  such  a  furore  that 
when  Johns  Hopkins  Uni- 
versity, cooperating  with 
the  Illuminating  Engineer- 
ing Society,  arranged  a 
series  of  thirty-six  lectures 
on  the  subject  last  summer 
the  average  attendance  was 
two  hundred  and  fifty. 

It  certainly  was  high 
time  for  the  illuminating 
engineer    to    appear.    The 


capital  invested  in  the  manufacture  of 
gas  in  the  United  States  amounts  to 
$1,600,000,000,  while  that  invested  in  the 


Under  the  Balcony  Direct   Lighting  Is  Still  Used  in  the 
Plaz.\  Theater. 
Note  the  difference  between  this  part  of  the  interior  and  the  remainder,  which 
is  illuminated  by  the  indirect  system. 
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Improperly  Lighted  Silk  Ribbon  Loom  in  a  Paterson.  N.  J.,  Mill. 

Ordinary  incandescent  lights  by  which  the  operatives  work  all  day  were 

used  to  take  this  photograph.    Compare  with  illustration  opposite 


production  and  distribution  of  electric 
light  is  $2,000,000,000.  Of  the  vast  sum 
expended  annually  for  artificial  light 
twenty-five  million  dollars,  at  the  most 
conservative  esUmate,  is  wasted ;  for 
while  there  has  been  no  lack  of  able 
electrical  engineers  and  gas  engineers, 
their  efforts  have  been  confined  ex- 
clusively to  the  economical  production  of 
gas  and  electric  current.  Their  concern 
ended  when  gas  of  good  quality  was 
delivered  at  the  burner  and  current  at 
the  lamp  .socket.  The  illuminating  engi- 
neer devotes  his  attention  to  the  use  of 
Hght  in  contradistinction  to  its  produc- 
tion. 

Illuminating  engineering  is  rather  a 
complex  art,  for  it  embraces  architecture, 
decoration,  color  efifects,  optics,  physics, 
physiology,  and  psychology  in  addition 
to  the  commercial  aspects  of  lighting. 
While  much  remains  to  be  learned,  the 
progress  already  achieved  makes  recent 


ignorance  of  the  elementary 
principles  of  lighting  seem 
appalling.  As  recently  as 
two  years  ago  the  only 
thing  considered  was  the 
specific  density  of  illumina- 
tion, regardless  of  anything 
else.  But  now  it  is  under- 
stood that  the  quality  and 
direction  of  light,  quite  as 
much  as  the  quantity,  have 
a  most  important  effect 
upon  the  eye.  The  color  of 
the  light,  too,  is  carefully 
considered  in  adapting 
illumination  to  the  specific 
purpose  for  which  it  is 
required.  There  is  a  great 
difference  in  the  color  of 
artificial  lights.  The  old 
carbon  filament  incandes- 
cent lamp,  the  flaming  arc 
and  the  plain  gas  flame  give 
a  yellow  light,  the  mercury 
lamp  a  greenish  light,  the 
tungsten  incandescent  lamp 
a  so-called  white  light, 
while  the  Moore  vapor  tube 
approximates  daylight  so 
closely  that  it  can  be  used 
in  matching  colors  with 
perfect  satisfaction.  Each 
form  of  light  is  adapted  to 
some  particular  use.  It  is 
the  business  of  the  illuminating  engineer 
to  select  the  right  light  for  each  purpose 
and  see  that  it  is  used  in  the  proper  way. 
The  problem  of  artificial  lighting,  as 
defined  by  Dr.  C.  P.  Steinmetz,  the  dis- 
tinguished electrical  engineer  in  a  recent 
address  before  the  Illuminating  Engi- 
neering Society,  comprises  the  consid- 
eration of  the  source  of  light,  the  flux  of 
light  issuing  from  it,  the  distribution  of 
the  light  flux  in  space,  or  the  density  of 
the  light  flux  in  space,  particularly  at  the 
objects  illuminated,  the  density  of  the 
light  flux  reflected  from  the  illuminated 
objects  and  the  effect  produced  thereby 
on  the  eye.  This  latter  consideration 
leaves  the  field  of  physics  and  enters  the 
realm  of  physiology,  which  is  not  as 
amenable  to  exact  experimental  deter- 
mination as  the  former,  hence  available 
knowledge  is  far  more  limited  than  in 
physical  science.  One  of  the  main  diffi- 
culties of  illuminating  engineering  is  that 
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it  embraces  two  different 
sciences,  ])h)sics  and  pliNsi- 
ology. 

The  easiest  way  to  <;"et  an 
illustration  of  Dr.  Stein- 
nietz's  detinition  is  to  walk 
along  a  retail  street  in  any 
good  sized  town  until  you 
come  to  a  show  window 
lighted  according  to  the 
principles  of  the  new  art. 
You  will  not  need  tn  br  tuld 
when  you  come  to  it.  In- 
stead of  a  fringe  of  naked 
incandescent  lights  all 
around  the  window  obscur- 
ing everything  in  it  and 
hurting  your  eyes  so  that 
you  avert  your  head  and 
hurry  past,  the  sources  of 
light  are  completely  con- 
cealed. The  only  light  com- 
ing from  the  window  is  that 
which  is  reflected  from  the 
objects  viewed,  and  that  is 
the  proper  way.  No  illum- 
ination is  now  considered 
satisfactory  if  the  eye  is 
exposed  to  the  direct  rays 
of  a  bright  light,  for  this  is 
both  uncomfortable  and  in- 
efficient. 

In  these  days  when  every 
one  has  so  much  to  say 
about  efficiency,  illuminating  engineering 
is  of  the  first  importance.  In  order  that 
employes  may  work  rapidly  and  well 
they  should  be  protected  from  needless 
fatigue.  About  the  quickest  and  surest 
way  to  tire  out  a  roomful  of  people  is  to 
flood  the  room  with  a  uniform  light  at 
high  intensity.  Where  work  is  to  be 
done  by  artificial  light  the  general  illum- 
ination should  be  moderately  low  with 
local  lights  of  higher  intensity  above  the 
work  bench  or  desk.  And,  by  the  way, 
the  average  desk  light  or  reading  lamp 
is  too  low. 

The  color  of  the  light,  too,  plays  an 
important  part  in  tiring  people  out. 
Fatigue  occurs  far  more  quickly  with 
orange  and  yellow  rays  at  high  inten- 
sities than  from  green  and  bluish  green 
light  like  that  from  the  mercury  vapor 
lamp.  Nothing  equals  the  bluish  white 
of  diffused  daylight. 

In  other  ways  color  plays  an  important 


Thk  Same  Loom  Photographed  by  the  Cooper-Hewitt  Light. 

The  human  eye  is  just  as  sensitive  to  the  difference  in  lightin;;  as  the  lens  of 

tile  camera. 

part.  If  there  were  such  a  thing  as  an 
untidy  housekeeper  she  would  doubtless 
be  glad  to  know  that  colors  resulting 
from  age  and  dirt  may  be  obscured  if 
not  altogether  hidden  by  using  a  reddish 
yellow  light  like  that  from  a  carbon  fila- 
ment electric  light  or  a  candle,  for  these 
rays  harmonize  with  the  typical  yellow 
or  brownish  shade  of  dirt.  The  bluish 
green  mercury  light,  on  the  other  hand, 
exaggerates  blemishes  and  dirt,  while  the 
white  arc  light  is  nearly  as  bad.  Mercury 
and  arc  lights  are  also  too  harsh  and 
disagreeable  for  use  in  the  ball  room. 
There  the  yellow  carbon  filament  is  the 
best. 

Shadows  also  have  an  important  part 
to  play.  In  fact  one  of  the  principal  aids 
in  distinguishing  objects  is  the  differ- 
ences in  brightness.  If  there  were  no 
shadows  but  only  a  perfectly  diffused 
illumination  of  high  intensity  it  would 
be  hard  to  see  clearly.     In  order  to  have 
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shadows  there  must  be  directed  hght 
from  one  or  a  number  of  sources  and  not 
merely  diffused  Hght  coming  from  all 
directions.  There  must  be  enough  di- 
rected light  to  mark  the  edges  of  objects 
by  shadows  and  also  enough  diffused 
light  to  enable  one  to  see  clearly  in  the 
shadows.  The  directed  light  should  come 
from  above  at  a  considerable  angle  with 
the  horizontal  so  as  to  limit  the  length 
of  the  shadows.  There  are  cases,  how- 
ever, when  a  combination  of  directed  and 
diffused  light  will  not  answer.  In  a 
flour  mill  or  a  foundry,  for  example, 
where  everything  is  of  the  same  color 
diffused  light  would  be  practically  use- 
less ;  but  in  a  draughting  room  where  all 
the  objects  requiring  distinction  are  in 
one  plane  a  directed  light  casting  shad- 
ows would  be  equally  objectionable. 

To  light  the  home  with  comfort  and 
economy  requires  a  combination  of  con- 
centrated illumination  of  fairly  high  in- 


tensity at  the  dining  or  reading  table 
with  a  general  illumination  of  low  in- 
tensity. The  lighter  the  walls  and  ceiling 
are  the  more  light  they  reflect  to  give 
the  required  diffused  general  illumina- 
tion and  so  less  direct  light  will  be 
needed.-  As  artificial  light  is  deficient  in 
blue  and  green  rays  walls  and  ceiling  of 
a  bluish  or  greenish  shade  gives  them 
greater  reflecting  power  for  daylight 
than  for  artificial  light,  which  is  gen- 
erally desirable. 

The  simplest  conception  of  illumina- 
tion is  that  it  is  the  flow  of  light  received 
per  unit  of  area  of  a  given  surface.  The 
unit  of  measurement  of  light  flux  is  the 
lumen,  or  foot-candle,  which  is  the  same 
thing.  To  find  the  number  of  lumens 
generated  by  most  ordinary  lamps  it  is 
sufficient  to  multiply  its  candle  power  by 
ten.  Sources  of  light  do  not  give  the 
same  intensity  of  light,  or  candle  power, 
in  all  directions.     In  practice  only  about 


PERFECTLY   LIGHTED  COTTON   MILL. 
The  detail  brought  out  in  this  photo!,'raph  is  really  quite  remarkable.    The  camera  is  simply  a  mechanical  eye. 


STORE  WF.LL  LIGHTKD  RV  INCANDESCENT  GAS  MANTLES  PROPERLY  PLACED. 


forty  or  fifty  per  cent  of  tlie  lumens 
generated  is  effective  on  the  floor.-  And 
by  the  way.  a  mere  state- 
ment of  candle  power  is  not 
only  insufficient  to  give  an 
idea  of  the  value  of  a  source 
of  light,  but  it  may  be  in- 
correct and  misleading.  The 
only  correct  way  to  specify 
the  quantity  of  light  is  to 
give  the  lumens.  Candle 
power  is  merely  the  meas- 
ure of  intensity  and  not  the 
measure  of  quantity  any 
more  than  the  steam  pres- 
sure in  a  boiler  is  a  measure 
of  the  quantity  that  boiler 
yields.  So  candle-power 
does  not  express  the  matter. 
Formerly  the  whole  mat- 
ter of  lighting  was  left  to 
the  architect.  He  prescribed 
the  number,  location  and 
candle  power  of  the  lights 


and  selected  tlic  fixtures.     All  this  was 
settled   before   the   color   scheme   of   the 
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CoNCE.\LED  System  of  Lightinc  Employed  in  Baptist  Church 

AT  Rome.  N.  V. 

Results  have  been  hiKhly  satisfactory. 
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A  Collar  and  Cuff  Factory. 
The  lowhung  Argand  lights  hurt  the  eye. 


interior  was  decided  upon.     The  result 
was  that  the  ilkimination  often  fell  far 
short   of,   or   greatly   exceeded,   require- 
ments.    It  was  the  usual  thing  to  place 
excessively  bright  lights  in  the  ordinary 
field  of  vision  with  the  result  that  the  eye- 
sight  of  the   whole   race   of  city   dwell- 
ers    was     being     permanently     injured. 
The    percentage    of    children    with    de- 
fective  vision   is   increasing  every   year. 
Oculists    say    it    is 
caused    by    bright 
lights.     To     quote 
from     an     address 
delivered  by  Dr.  H. 
H.    Seabrooke    be- 
fore the  Illuminat- 
ing   Engineering 
Society,    "America 
apparently    leads 
the    world    in   bril- 
liancy   of    artificial 
illumination,     and 
certainly  leads 
the  world  in  ocular 
exhaustion,  discom- 
fort,   and    conges- 
tion." 

Within  the  last 
two  years  a  won- 
derful change  has 
taken  place  in  ev- 
erything connected 
with  illumination. 
The  most  obvious 
indication  of  this 
change  is  the  blaze 
of  light  that  flashes 
up  every  evening 
in  the  streets  of  ev- 
ery city  and  town 
from  the  Atlantic 
to  the  Pacific  and 
from  the  Soo  to  the 

Rio  Grande.  "The  Great  White  Way," 
otherwise  Broadway,  New  York,  has 
been  talked  about  so  much  that  no  town 
now  considers  itself  on  the  map  unless  it 
has  a  "Great  White  Way."  Why,  there 
is  a  village  in  Alinnesota,  Nashvvauk, 
that  according  to  the  census  of  1900  had 
a  population  of  684,  which  has  a  "Great 
White  Way."  It  has  made  such  a  hit 
that  it  is  to  be  extended  this  year.  In 
fact,  everywhere  the  discovery  is  being 
made  that  good  public  lighting  is  a  valu- 
able municipal  asset. 
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Indoors,  too,  everybody  is  lighting  up 
in   response   to  the  flattering  seductions 
of  the  public  lighting  corporations.     For 
the  gas  and  electric  light  companies  have 
learned  by  experience  that  the  short  and 
easy  road  to  prosperity  consists  in  pleasing 
their   customers.      Good   service   is   now 
recognized      as     of      more      importance 
than    price.      Customers    are    given    not 
merely  prompt  and  courteous  attention, 
but     they     receive 
genuine    assistance 
in  getting  the  best 
possible    results 
from     the     money 
they     spend     for 
illumination.    This, 
of  course,  is  a  broad 
application    of    the 
principles  of  illum- 
inating engineering. 
The    interesting 
thing     about      this 
policy    from    the 
corporation    stand- 
point  is   that    it   is 
boosting  business 
as  nothing  else  ever 
has  boosted  it. 

Everything  con- 
nected with  illum- 
ination seems  to  be 
flourishing.  The 
most  prominent 
feature  in  a  notable 
year  of  progress  in 
electric  lighting  was 
the  development  of 
the  tungsten  in- 
candescent light. 


The  Same  Room,  Photographed  from  the 

Other  End. 

The  Argand  burners  had  been  replaced  by  inverted  gas 

mantles  at  a  proper  height  above  the  work  benches. 


Tungsten  is  decid- 
edly the  best  ma- 
terial for  incandes- 
cent lamp  filaments 
that  has  yet  been  found.  The  trouble 
with  it  at  first  was  its  extreme  fragility. 
The  slightest  jar,  or  even  a  rude  stare, 
would  shiver  a  tungsten  filament  to  frag- 
ments. But  now  they  have  learned  how 
to  make  tungsten  ductile  and  its  use  is 
increasing  enormously.  The  production 
of  tungsten  last  year,  was  1,824  tons 
worth  $832,992,  practically  all  of  which 
was  used  for  making  electric  lights.  In 
Europe  practically  half  of  the  incan- 
descent lights  have  metal  filaments, 
chiefly  tungsten.    Tungsten  already  leads 
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the  way  in  street  lii^hting  with  magnetite 
arc  liglits  in  second  place.  Tungsten  is 
even  rc])lacing  Pintsch  gas  for  train 
lighting.  \'apor  tubes  are  being  more 
extensively  used,  while  Dr.  Peter  Cooper- 
Hewitt  has  invented  a  phosphore.'^cent 
reflector  for  his  mercury  lamp  which 
transforms  its  rellected  rays  from  a 
greenish  to  a  reddish  hue,  making  the 
color  more  suitable  for  general  use. 

For  a  time  it  looked  as  if  gas  as  an 
illuminant  was  to  be  left  at  the  post  in 
America,  though  it  is  in  high  favor 
abroad,  notably  in  IJerlin  where  1.693 
high  pressure  gas  lamps  are  used  for 
street  lighting.  lUit  the  gas  people  are 
wide  awake  now  and  are  getting  all  the 
business  that  is  coming  to  them.  More 
progress  was  made  in  gas  illuminating 
last  year  than  in  the  four  preceding 
years.  One  of  the  finest  office  buildings 
in  Chicago  is  lighted  throughout  ex- 
clusively with  gas.  Two  hundred  billion 
cul)ic  feet  of  gas  w^as  made  and  sold  in 
1908  and  the  consumption  is  increasing 
rapidly.  Acetylene  is  booming,  the  petro- 
leum refiners  are  prospering  and  even 
the  candle  makers  are  doing  very  nicely. 


But  the  people  who  are  flourishing 
most  are  the  manufacturers  of  the 
various  accessories  of  illumination. 
Installations  ten  years  old  are  now  con- 
sidered obsolete,  and  hence  must  be  re- 
])laced.  Globes  and  shades  are  no  longer 
turned  out  any  old  way,  like  tacks,  to  be 
.sold  for  what  they  will  fetch.  Nowadays 
"glassware"  is  prescribed  by  the  illum- 
inating engineer  like  a  dose  of  medicine. 
This  keeps  the  manufacturers  so  busy 
they  have  no  time  to  cut  prices  and  .so 
they  are  luaking  a  little  money. 

A  logical  sequel  to  the  general  en- 
lightenment on  the  subject  of  illumina- 
tion was  the  orgam'zation  in  New  York 
on  March  25,  1911,  of  the  American 
Association  for  the  Conservation  of 
Vision,  with  Dr.  ¥.  Park  Lewis,  of 
Buffalo,  as  president,  to  deal  with  the 
whole  question  of  light  in  the  school  and 
the  home. 

All  these  things  together  give  some 
grounds  for  hoping  that  the  human  race, 
in  its  frantic  search  for  wherewith  to 
pay  the  grocer  and  the  landlord,  may  not 
be  driven  altogether  blind  by  unintelli- 
gent use  of  the  means  of  seeing. 


Balls 


This  world  is  but  a  ball 

To  all. 
High — foot — .  basket — or  base — , 

To  chase. 
Billiard — ,  or  golf—,  codfish — ,  or  puff- 
Masked — ,  saltatory :  smooth  or  rough. 
Foul — ,  fair  or  slow,  or  high  or  low. 
Hot  grounder,  or  just  plain  old  snow — 

It  is  a  ball. 


That's  all. 


-Chicago  Journal. 


AT  FARMING- 


by  Agnes  C.  Laut 


.,^^.^„.„ 


OXE   of   the    most    signiticant  someone   put   heart    in    the    audience   by 
features      of      Back-to-the-  suddenly    springing    up    and    remarking 
Land     movements     is     the  that  dry  farming  would  succeed  if  set- 
number  of  women  who  are  tiers   would   stop  keeping  "a  wish  bone 
taking    up     farming    as    a  where  a  back  bone  ought  to  be."     The 
means  of  pleasure  and  livelihood.  speaker  turned  out  to  be  a  girl  farmer 
In    Missouri,   the   best   corn   and   hog  and  one  of  the  best  dry  farmers  in  east- 
farm,  a  farm  that  for  years  has  not  net-  ern  Colorado.     It  is  a  well  known  fact 
ted   less   than   $4,000   a   year — is   owned  that  the  daughter  of  a  Chicago  capitalist 


and  operated  by  a  woman ;  and  the 
women  of  Missouri  have  just  organized 
a  Women's  Farm  Club.  In  Southern 
New  Mexico — which 
is  preeminently  a 
land  of  goat,  sheep, 
and  cattle — the  best 
goat  ranch,  a  ranch 
that  yearly  takes 
first  ]irizes  and  sells 
$1,000  bucks  at  the 
Kansas  City  Fair,  is 
owned  and  exclus- 
ively managed  by 
the  widow  of  a  dead 
miner.  Three  years 
ago,  when  the  Dry 
I'^arm  Congress  was 
in  session  in  Denver 
and  the  whole  as- 
sembly was  sending 
up  a  wail  over  fail- 
ures   from   drought, 
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.A  Woman  Ranchkr  in  the  Pecos  National 
Forest  Country.  New  Mexico. 


took  the  agricultural  course  in  Aladison 
because  she  was  to  fall  heir  to  the  man- 
agement of  a  4.000  acre  farm ;  and  along 
the  irrigated  section 
of  the  Lower  Pecos, 
just  north  of  Texas, 
you  can  count  seven- 
teen women  farmers 
coming  out  princi- 
pally from  Brooklyn, 
New  York  and 
Philadelphia  to  be- 
come the  owners  of 
the  profits  and  the 
])roducts  of  their 
own  labor.  The  best 
dry  farmer  in  New 
Mexico  is  a  Chicago 
woman  ;  and  one  of 
the  most  tragic 
failures  in  dry  farm- 
ing was  that  of 
another     Chicago 
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woman.      Hut  here  is  the  l)rief  story  of 
lier  misfortunes : 

Ten  years  ago.  1  said  goo(l-b\e  to  a 
eollegc  friend,  who  was  one  of  the  most 
brilhant  grackiates  of  Chicago  University. 
Last  winter  a  letter  came  in  her  hand- 
writing from  a  homestead  in  one  ol  the 
inland  villages  in  California.  With  all 
her  earthly  possessions  in  a  buck-hoard 
and  a  thoroughbred  stallion  between  the 
shafts,  she  had  driven  across  the  desert 
to  a  raw.  new  homestead  and  begun  life 
in  one  of  the  little  portable,  box-like 
houses  that  outfitter-  sell  to  settlers  and 
dump  out  in  the  sage  brush  with  posts 
at  each  four  corners 
to  keep  a  strong 
wind  from  upsetting 
this  human  packing- 
box.  In  Nebraska. 
in  the  Dakotas.  in 
Minnesota,  in  the 
early  day  s — the 
woman  homestead- 
ers' frontier  shanty 
has  been  almost  as 
frequent  as  the 
man's.  I  remember 
in  one  drive  on  the 
Upper  Missouri.  I 
counted  twelve  such 
in  a  distance  of 
thirty  miles. 

While  the  study- 
chair  essayist  has 
been  learnedly  dis- 
cussing vv  h  e  t  h  e  r 
woman  ought  or  ought  not  to  be  a  wage- 
earner  in  the  modern  sense  of  that  term, 
"stirring  the  waters  muddy  to  make 
thern  look  deep."  as  Nietzsche  would  say 
— women  have  been  on  the  very  fore 
front  of  the  frontier  of  wage-earning ; 
and  the  striking  thing  is  that  the  wage- 
earning  has  not  been  azcay  from  the 
home  but  back  to  it — a  reassertion  of  the 
home  instinct  in  office  and  school  and 
store.  It  has  been  something  even  more 
significant  than  that.  While  the  doc- 
trinaires have  still  been  arguing  about 
her  status,  woman  has  been  adapting 
herself  to  modern  economic  conditions 
and  becoming  the  owner  of  her  own 
labor  and  the  beneficiary  therefrom. 

While  there  are  exceptions,  such  as 
the  young  student,  who  is  to  manage  a 
4,000  acre  farm,  and  the  daughter  of  an 


anno 


Bachelor  Girl's  Lone  Cabin  on  the  Sas- 
k.'^tchewan  rlver.  c.an.'vda. 


Eastern  Railroad  king,  who  is  at  the 
head  of  one  of  the  largest  estates  on  the 
Hudson — the  ex])lanation  of  the  woman 
movement  to  the  land  is  the  same  as  the 
explanation  of  all  other  economic  move- 
ments— plain  bread  and  butter.  When 
dairying  went  out  of  the  home  and 
weaving  went  out  of  the  home  and  the 
making  of  cloth  and  nine-tenths  of  all 
the  textile  industries  went  from  home 
to  factory — woman  simply  went  out  of 
the  home  into  the  factory  in  pursuit  of 
her  own  special  calling.  When  the  public 
school  monopolized  teaching,  women  went 
into  the  ])ublic  school.  When  the  care  of 
the  sick  became  rele- 
gated to  hospitals, 
woman  simply  fol- 
lowed the  vocation 
out  of  the  home  and 
became  a  trained 
nurse. 

There  was  no  un- 
sexing  in  the  proc- 
ess, spite  of  the 
reams  and  reams  of 
twaddle  that  used  to 
be  spouted  about  it 
fifteen  years  ago — 
spouted  chiefly  by 
neurotics  and  noto- 
riety hunters.  What, 
then,  is  the  explana- 
tion of  the  fact  that 
store,  factory,  pro- 
f  e  s  s  i  o  n  have  no 
sooner  let  down  the 
bars  to  women,  than  women  pass  through 
the  reluctantly  opened  door,  march 
across  the  new  vocation,  and  lower  bars 
at  the  other  end  of  their  progress,  to  let 
themselves  out  to  a  still  wider  and  newer 
vocation  ?  The  same  neurotics  and  noto- 
riety hunters,  who  were  shouting  them- 
selves .hoarse  fifteen  years  ago  against 
letting  dow^n  any  bars — their  vision  of 
beatitude  was  evidently  that  of  a  gentle- 
man's named  Bluebeard — are  now  wail- 
ing that  the  new  movement  is  "symp- 
tomatic"— the  word  is  theirs,  not  mine — 
of  a  sex  restlessness  resultant  from  the" 
mistake  of  ever  having  left  the  home. 
(Oh!  shades  of  Bluebeard,  as  if  the  new 
movement  were  not  straight  as  an  arrow 
flight  back  to  the  home.) 

Look  a  little  deeper!     Isn't  the  move- 
ment solely  and  simply  the  result  of  every 
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Woman  Homesteader  and  Eastern  Guests  in  the  Pecos  \'alley 
New  Mexico. 


other  economic  movement  in  the  world 
— bread  and  butter,  with  jam  when  pos- 
sible? 

A  young  girl  of  my  acquaintance  had 
applied  to  one  of  the  large  magazines  of 
New  York  for  employment.  She  was 
taken  on  as  a  beginner  at  $15  a  week. 
"Now,  remember,"  said  her  new  em- 
ployer assigning  her  to  her  new  work, 
"the  Company  pays  you  $15  a  week;  but 
for  every  $15  they  pay  you,  they  expect 
$45  return  in  work  from  you."  The 
young  face  went  blank.  "Wait !  Let  me 
explain,"  he  said.  "You  come  in  here 
green  and  have  to  be  trained  and  draw 
$15  while  you  are  making  your  blunders. 
I  know  it  is  barely  more  than  you  will 
need  to  live,  as  you  will  be  expected  to 
live  in  your  present  position.  Well,  for 
that  salary  they  are  going  to  expect  back 
$15  in  labor  plus  another  $15  in  labor  for 
the  waste  of  time  in  teaching  you.  Then, 
perhaps,  you  know  that  every  Company 
must  have  dividends  or  go  out  of  busi- 
ness. Add  another  $15.  That  makes 
$45,  doesn't  it?"  and  he  dismissed  her 
smiling:  but  when  that  girl  had  made 
good  and  reached  the  place  where  she 
had  a  right  to  expect  $45  salary  for  her 
work,  she  resigned  and  took  up  work 
where  she  would  own  the  profits  of  her 
own  labor.  If  there  be  anything  more 
pathetic  in  life  than  a  man  or  woman 
reaching  the  place  where  they  ought  to 
own  the  profit  of  their  own  labor  and 
don't — ought  to  have  saved  for  the  rest 


places  and  haven't — I  have 
never  encountered  it.  It 
always  gives  me  a  physical 
blow  to  see  a  man  or 
woman  past  fifty  doing 
work  which  a  young  girl  or 
boy  could  do  better. 

The  young  girl  coming 
to  the  city  knows  of  the  big 
salaries  paid  head  women 
in  establishments  of  New 
York  and  Philadelphia  and 
Chicago.  I  personally  know 
of  three  cases,  where  wom- 
en who  went  to  the  big 
department  stores  of  New 
York  as  little  ragged  girls 
from  the  east  side  with 
"pig  tail"  braids  tied  in 
shoe  strings  —  now  earn 
$7,000  a  year  and  expenses 
as  foreign  buyers.  What  the  young  girl 
coming  to  the  big  city  with  high  hopes 
does  not  realize  is — that  for  every  $7,000 
salary  paid,  the  payee  gives  back  $25,000 
in  work  and  nerves  strained  to  the  high- 
est pitch,  and — most  important  of  all — 
in  vitality.  Not  every  set  of  nerves  can 
stand  the  strain  of  the  climb  up.  Fewer 
nerves  can  stand  the  drain  when  they 
have  reached  the  high  spots ;  and — do 
not  call  the  employer  a  brute — promo- 
tion up  in  hundreds  of  cases  means  pro- 
motion out.  This  is  not  from  the  innate 
injustice  of  things — it  is  solely  that  old 
economic  basic  fact,  bread  and  butter. 
Financial  strain  comes.  Stockholders 
press  for  dividends — the  one  next  the 
high  spot,  though  a  little  younger,  can 
be  had  a  little  cheaper ;  so  the  valued 
employe  is  given  a  loving  cup  and  a 
God-speed.     And  even  if  the  high  spot 


Here  Is  a  Homestead  Occupied  by  an  "Unat- 
tached" Girl  on  the  Prairies  of  Missouri. 


WOMEN  WHO  WIN  AT  FARMING 
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were  as  solid  c^roiind  as  it 
is  toppling-  and  dizzy,  tlic 
high  spot  is  o)u\  the  ai)pH- 
cants  for  it  are  fen  tlioit- 
sand.  The  under  ten  thou- 
sand, whether  in  sh(jp  or 
faetory  or  school,  know 
that  as  soon  as  they  come 
to  the  place  where  they  can- 
not move  on  out  of  the  way 
of  the  one  close  behind, 
they  have  come  to  the 
place  where  the  one  behind 
will  one  day  push  thcni  off 
the  perch. 

This  is  especially  true  of 
the  averas^e  vocation  of  the 
wage  -  earning  w  o  m  a  n. 
Some  school  boards  recog- 
nize the  fact  by  establishing 
pensions  after  so  many 
years  of  service ;  but  the  number  of  em- 
ployers of  women  giving  pensions  com- 
pared to  those  that  do  not  is  as  a  drop 
in  the  ocean.  Inevitably  comes  the  day 
when  the  position  is  no  longer  secure — 
then,   woe   betide  the   occupant ! 

There  is  another  factor  in  the  move- 
ment of  women  back  to  the  land — and 
that  is  health.  Under  the  old  regime, 
the  woman  carded  the  wool  and  spun  the 
household  clothing  when  she  was  well. 
When  she  wasn't,  she  could  rest  and  re- 
cuperate. Under  the  modern  factory 
system  with  a  r®w  of  a  hundred  sewing 
machines  driven  at  lightning  rapidity 
by  electricity — rest  is  an  impossibility 
without  arresting  the  whole  industrial 
plant.  This  row  is  busy  on  sleeves.  That 
row  on  fronts.    For  one  hand  to  drop  out 


Miss  Marie  Gilroy.  a  "Bachelor  Girl"  Farmer 

Near  Regina.  Western  C.'^nada. 

She  knows  no  fear  on  the  prairie,  she  says,  because  of 

the  mounted  pohce. 


SuKi-LY  This  Is  Letter  than  Riding  on  Street  Cars  and  Living 
ON  Ten  Dollars  a  Week. 


for  an  hour  is  to  demoralize  the  whole 
high  pressure  system  ;  and  a  life  more  or 
less  does  not  count,  as  a  recent  factory 
fire  tragically  illustrated.  Practically, 
the  same  routine  system  exists  in  many 
shops — and,  I  am  sorry  to  say — in  many 
big  schools.  Nerve  specialists  are 
warning  the  present  generation  that  the 
driving  pressure  of  the  modern  system, 
the  automatic  routine  nature  of  much  of 
the  work,  may  work  terrible  and  degen- 
erating damage  to  future  generations. 

Too  often  the  bars  that  have  let 
women  into  a  new  vocation,  have  been 
bars  out  of  a  Bluebeard's  den  to  a  per- 
petual tread  mill ;  but  the  bars  on  the 
other  side  are  leading  out  and  back  to 
the  green  fields.  Compare  this  drive 
of  school  and  shop  and  factory  and  office 
to  the  health  of  a  life  in  the  great-out- 
doors, the  security  of  a  home  yours  in- 
alienably, and  an  income  higher  by  far 
than  the  drive  can  give,  just  and  in  ex- 
act proportion  to  the  ability  of  the 
worker. 

I  do  not  think  I  am  exaggerating  it 
when  I  say  that  the  same  nerve  strain 
and  drive  exist  in  the  higher  vocations 
open  to  women.  One  does  not  need  to 
point  to  the  frequent  collapses  of  op- 
eratic stars.  Two  or  three  of  them,  by 
the  way,  have  farms  where  they  yearly 
recuperate  by  making  hay.  Or  to  ex- 
plain that  acting  six  nights  a  week — 
sometimes  seven — with  three  matinees  a 
week — is  a  good  deal  harder  than  over- 


THE  SORT  OF  GOATS  THE  RANXH  WOMAN  MAY 


seein,^  an  apple  orchard  on  an  irrigated 
farm. 

]\Iy  first  close  knowledge  of  the 
woman  farmer  of  the  West  was  not  aus- 
picious. Three  of  us  were  driving  out  to 
a  famous  mission  on  the  Missouri  River. 
Box  after  box,  we  passed,  stuck  on  the 
naked  prairie  with  posts  at  the  corners 
to  keep  the  wind  from  blowing  it  away — 
little  unpainted  packing  boxes  about  10 
by  12  feet,  with  solid  boards  for  shut- 
ters, a  rain  barrel  at  the  back  corner  to 
catch  the  drip  of  the  slope  roof,  a  barbed 
wire  fence  round  an  encircling  area  of 


160  acres  and  usually  not  a  neighbor  in 
sight  till  your  buckboard  dropped  over 
one  of  the  gray  couteaus.  You  saw  a 
coyote  skulk  away,  or  brought  your 
whalebone  whip  with  a  slash  down  at  a 
huge  rattlesnake  coiled  in  the  road  to 
make  your  horse  turn  out ;  and  there 
against  the  sky  line,  was  another  soli- 
tary little  packing  box,  with  perhaps  a 
washing  out  on  the  barbed  wire  fence,  or 
a  bit  of  scrim  curtain  across  the  window, 
or  a  broncho  tethered  behind  the  shanty, 
or  a  scattering  of  half  a  dozen  white 
leghorn  hens  housed  in  a  chicken  affair 
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extemporized  of  biscuit  box  props  and 
sod  roof.  As  I  said  before,  in  a  drive  of 
thirty  miles,  we  must  have  seen  twelve 
such  homesteads  belonging  to  women 
and  girls.  Sometimes,  aged  parents  from 
Germany  or  Switzerjand  or  Norway,  had 
been  installed  in  the  little  shack.  In 
others,  half  the  quarter  section  was  laid 
out  in  potato  or  onion  or  pickle  farming. 
I  want  to  put  on  record,  in  not  one  case 
had  title  been  proved  up  for  the  pur- 
pose of  selling.  The  owners  were  all 
holding  on  to  this  land — not  to  sell  but  to 
make  a  permanent  home.    This  one  had 


formerly  taught  school  in  the  country 
and  put  in  homestead  duties  as  she 
taught,  but  had  now  taken  a  more  lucra- 
tive position  in  the  city  to  earn  money  to 
build  a  house.  "Even  if  she  never  builds 
her  house,  she  could  sell  her  homestead 
for  $3,000  tomorrow  and  I  don't  know 
any  way  in  which  a  woman  can  earn  and 
save  quicker,"  explained  my  informant. 
Another  had  worked  in  a  jewelry  store ; 
but  the  frontier  not  evincing  any  eager- 
ness about  buying  diamonds,  the  lady 
vender  had.  turned  her  diamonds  into 
dollars,    bought     a     relinquishment    and 
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homesteaded  her  quarter  section.  Yet 
another  was  operated  by  a  Ubrarian, 
whose  parents  hved  on  the  farm  in  sum- 
mer and  went  back  to  town  for  the  win- 
ter. Of  the  twelve,  at  least  five  had  put 
in  their  homestead  duties  living  abso- 
lutely alone,  except  for  the  dog  and  the 
broncho  and  the  leghorn  hens,  and  such 
chance  acquaintances  as  would  come  out 
for  a  week  end.  Later,  I  had  a  chance 
to  go  out  for  a  week  end  and  see  how  it 
felt  to  sleep  in  a  10  by  12  packing  box, 
with  the  prairie  wolves  barking  outside, 
because,  I  suppose,  they  smelt  the  ham 
we  were  cooking  above  the  little  tin  stove. 
The  prairie  wolf  is  a  great  deal  more 
harmless  than  certain  wolves  in  sheep's 
clothing  that  prowl  the  town ;  and  I 
can't  say  their  howling  seemed  half  as 
dolorous   as   the   grinding   of   a   hurdy- 


gurdy  in  New  York  must  sound  to  a 
girl  in  a  back  hall  room  with  wages  of 
$10  a  week,  and  board  of  $10  a 
week,  and  no  margin  whatever  for 
laundry  and  clothes ;  and  the  wolves  in 
sheep's  clothing  prowling  every  thor- 
oughfare. You  can't  call  a  policeman, 
to  be  sure,  to  drive  off  these  coyotes  of 
the  prairie ;  but  neither  can  the  friendless 
girl  worker  call  a  policeman  who  is  in  the 
pay  of  the  prowlers  that  prey  in  town. 

"Do  you  always  feel  safe?"  I  asked 
the  young  homesteader.  I  did  not  need 
to  ask  it ;  but  I  wanted  to  hear  what  she 
would  say. 

"Why,  yes,  I  do!  You  see  criminals 
don't  walk  thirty  miles  from  town  to 
commit  crime.  The  crimes  are  com- 
mitted in  the  towns  or  near  them.  The 
only  time  I  ever  felt  uncomfortable  was 


A  PASTIME  WHICH  ADDS  ZEST  TO  HOMESTEADING. 

These  Washington  girls,  the  Misses  Newman  and  Eldridge.  are  expert  with  the  rod  and  reel. 
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WHAT  WOMAN   WOULD  NOT   PREFER  THIS  TO   WORKING   IN  SHOP  OR  FACTORY? 
The  orchard  shown  in  the  photo  is  in  the  Pecos  Valley.  New  Mexico.   Fruit  land  here  can  be  purchased  on  easy  terms. 


at  first,  wlien  a  worthless  family  of 
brothers  tried  to  scare  me  ot¥  this  quar- 
ter SO  their  youngest  brother  could 
homestead  it.  On  Saturday  night,  pass- 
ing late  once  or  twice,  they  shot  holes 
through  the  bit  of  stove  pipe  that  sticks 
above  the  roof ;  but  when  they  found 
it  did  not  scare  me,  they  stopped,  and 
here  I  am.  I  couldn't  have  saved  $3,000 
in  any  other  way,  and  some  day  when  I 
put  in  improvements,  it  will  be  worth 
ever  so  much  more." 

In  a  word,  the  lonely  prairie  is  safer 
than  the  big  city  with  its  numerous  po- 
lice. Later,  on  the  same  trip,  I  met  a 
Chicago  girl  who  had  just  come  up  from 
completing  proof  in  Nebraska. 

"How  did  you  happen  to  go  home- 
steading?"  I  asked. 

"I  had  been  pounding  a  typewriter  for 
ten  years,"  she  said. 

"Were  you  ever  afraid  ?" 

*'It  didn't  make  any  dilTerence  whether 
I  was  or  not ;  did  it  ?    The  only  disagree- 


able experience  I  ever  had  was  the  first 
night  out.  You  know  certain  outfitters 
in  town  build  your  shanty  for  you  and 
take  it  out  on  a  wagon  and  set  it  up  for 
you.  Well,  I  wanted  to  go  out  a  day 
ahead  to  show  them  where  to  place  it. 
I  had  bought  a  pair  of  ponies  and  a 
buckboard  and  set  out  with  my  things 
a  day  before.  I  thought  I  would  take  a 
short  cut  ofif  the  trail ;  and  some  cattle 
men,  who  didn't  want  settlers  going  in 
that  section,'  must  have  puri)oscly  mis- 
directed me.  Anyway,  night  came  on  be- 
fore I  had  reached  my  quarter  section." 

"What  did  you  do?" 

"What  was  there  to  do?  I  unhitched 
the  horses  and  let  them  feed  on  the  Bot- 
toms." (Land  along  a  stream,  below  the 
level  of  the  plains.)  "Then  I  placed 
some  poles  slanting  from  the  back  of  the 
buckboard.  hung  a  piece  of  canvas  over 
them  for  a  tent  and  tried  to  sleep.  It 
v.'asn't  very  successful.  I  wasn't  used  to 
hearing  the  coyotes ;  and  maybe  I  didn't 
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hustle  back  on  the 
right  trail  by  day- 
light next  morning. 
I  was  out  on  the 
ground  all  right 
before  the  outfit- 
ters came.  They 
never  knew  what 
had  happened." 

"And  did  you 
put  in  the  whole 
term  of  homestead- 
ing  alone?"  (The 
term  since  length- 
ened was  at  that 
time  fourteen- 
months.) 

"Oh.  no !  My 
mother  came  up 
from  Chicago  part 
of  the  time.  Then, 
in  s  u  m  m  e  r,  girl 
friends  used  to 
come  out ;  but  it 
wasn't  as  lonely  as 
you  think.  There 
were  neighbors  all 

round." 

"How  near  ?" 
"Oh,  a  mile,  five 

miles,  some  of  them 

twenty  miles  ofif." 
As  I  said  before, 

my  first  knowledge 

of    the    w  o  m  a  n 

farmer  of  the  West 

was  not  auspicious, 

and  I  have  set  the 

hardest    conditions 

down  first,  because 

usually  failures  are 

suppressed  and 

hard      conditions 

painted  the  color  of 

the    rose.      And    if 

such     a     dauntless 

.spirit  confronts  the 

hardest    conditions. 

what  will  a  similar  spirit  not  accomplish 

in  the  easier  and  more  certain  forms  of 

farming  found  in  the  irrigation  sections 

and  in  the  more  thickly  populated  areas, 

where  intensified  methods  have  changed 

country  isolation  almost  to  the  status  of 

a  city  suburb? 

"We  always  try  to  discourage  women 

going  into  dry  farming  or  into  big  gen- 


fHE   MlSSKS    MCFOGARTY— Two   Br.-\VE  .A.ND  ENTER 
PRISING   HOMESTE.ADERS  OF  EASTERN   WASHINGTON. 


eral  farming,"  said 
J.    B.    Henning, 
Chief  of  the  Immi- 
g  r  a  t  i  o  n  Depart- 
ment    for     New 
Mexico,  "but  in  all 
the      hundreds     of 
cases   of   irrigation 
farming,    we    have 
never  had  a  single 
failure      among 
women.       \\'e     en- 
courage them  to  go 
into    irrigation 
farming,  even  if  it 
takes   more   money 
at    fi  r  s  t.     That 
seeming      difficulty 
of  more   m  o  n  e  y 
can  be  easily  over- 
come.     There    are 
dozens    of    cases 
w  here     irrigation 
land     can      be 
bought    with    pay  - 
ment  of  $5   or  $6 
an  acre  down,  and 
the      rest     in      ten 
years  or  a  life  time. 
Mind,    that    is    for 
land      under      the 
ditch    with    the 
canals   constructed, 
in  some  cases  with 
perhaps  a  shack  or 
adobe  house !    Now 
10  or  20   acres   of 
irrigation  land  will 
yield     bigger      re- 
turns the  first  year 
than  a  320  acre  dry 
farm,   or    160  acre 
general    farm. 
Prices    for    alfalfa 
range   all   the   way 
from    $12     up     to 
$20.       Land     here 
u  n  d  e  r    irrigation 
will  yield  three  to  five  cuttings  a  year 
according  to  management;   and   alfalfa, 
you   know,    is   called     "the     lazy    man's 
crop."      A    woman    can    hire    ^Mexican 
labor,  when  she  needs  it,  at  $1  a  day  to 
get  her  crops  in.    A  few  chickens  reduce 
expenses  in  this  land  of  all  summer  till 
the  first  cutting  comes  in  ;  and  a  woman 
can  keep  herself  and  keep  herself  well,. 
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GROW  ON  HER  TIMBER   CLAIM. 
The  (utility  of  atti'inptinsj  to  cut  them  down  with  thr  axi-  is  mor(>  tlian  obvious. 


on  alfalfa  and  dairy  and  poultry  returns, 
till  her  fruit  begins  to  bear.  After  that, 
she  is  on  the  velvet." 

There  was  i\Irs.  Colby,  another  Chi- 
cago woman,  who  began  dry  farming 
at  Las  Vegas  on  160  acres  and  is  now 
one  of  the  wealthiest  farmers  on  that 
plain.     Mrs.     Colby     did     not     plunge 


blindly.  She  studied  her  land.  Then 
she  studied  the  market  and  the  prices. 
\\'hat  would  bring  the  biggest  returns 
from  the  smallest  area,  and  suffer  no 
deterioration  from  shipment  ?  She 
began  growing  Mexican  or  h^rijole 
beans,  which  yielded  500  pounds  to  the 
acre  and  sold  uniformly  at  7  cents  and 
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required  no  fertilizer.  Off  40  acres 
she  cleared  $35  an  acre.  Then  she 
boug-ht  800  more  acres  of  land  at  $4  and 
having  demonstrated  the  value  of  that 
land  to  net  $3S  an  acre,  resold  it  at  $30 
an  acre — whicli  was  reaping  the  profit  of 
her  own  ingenuity  and  labor.  Latterly, 
her  sister  has  resigned  a  leading  position 
in  Marshall  Field's  to  come  out  and 
develop  the  ranch  next  Mrs.  Colby's. 

Yet,  it  is  only  fair  to  set  down  beside 
this  phenomenal  success,  an  equally 
phenomenal  failure.  Three  years  ago,  a 
Chicago  woman,  whose  name  shall  not 
be  given,  but  who  had  a  family  to  sup- 
port and  was  earning  $150  a  month  in 
an  office — insisted  on  undertaking  a  320 
acre  dry  farm.  One  dry  season  was  fol- 
lowed by  two  more  years  of  drought ; 
and  the  third  year  saw  her  six  years' 
savings  exhausted  with  no  money  nor 
crop  of  value  to  go  on  with  the  venture. 
That  Chicago  woman  is  back  in  a  city 
office.  If  she  had  invested  the  same 
amount  of  money  in  an  irrigation  farm, 
failure  would  have  been  almost  impos- 


sible. Mrs.  Hill  of  Old  Spanish  Albu- 
querque bought  twelve  acres  close  to  the 
city  at  what  departmental  officials  con- 
sidered an  extortionate  price — $250  an 
acre,  or  $3,000  for  the  twelve  acres  and 
adobe  buildings.  In  this  section,  where 
the  irrigation  canals  are  nearly  all  the 
old  Mexican  system  or  under  the  Acequia 
Madre,  or  Mother  Ditch,  water  charges 
are  merely  nominal,  seldom  exceeding 
$180  a  year.  Ten  acres  of  her  farm  she 
devoted  to  alfalfa,  of  which  she  makes 
four  cuttings  a  year.  One  acre  was  set 
aside  to  chickens,  one  to  gardening. 
From  that  acre  of  vegetables  last  year. 
$2,400  net  was  cleared.  Add  to  that 
profit  the  four  cuts  of  alfalfa.  Deduct 
$1  a  day  for  Mexican  labor  during  the 
growing  season  ;  and  the  profits  for  the 
twelve  acres  in  a  year  exceed  the  loss  of 
the  other  woman  in  three  years  on  the 
320  acre  dry  farm. 

Or  yet  another  case — a  woman  who 
does  not  wish  her  name  given.  This 
woman  also  paid  what  the  government 
assistants  thought  an  extortionate  figure 
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A   PROFITABLE    INDUSTRY  THAT  EITHER   MAN   OR   WOMAN   CAN   CARRY   ON. 

Goats  grazing  in  the  Alamo  National  Forest.  New  Mexico. 


— $500  an  acre  for  10  acres  of  apples  in 
full  bearing  in  Roswell,  1909.  In  1910, 
she  sold  the  apples  on  the  trees  net 
$3,495.  This  year — as  the  outside  world 
probably  has  not  and  will  not  be  told — 
devastating  frosts  struck  through  ah  the 
fruit  section  of  the  Southwest — the  one 
greatest  danger  to  the  fruit  farmer — but 
this  woman  was  prepared.  She  had 
spent  $1,000  of  last  year's  profits  on 
smudge  pots  and  oil ;  and  saved  every 
tree.  Not  a  fruitlet  suffered  frost 
bHght ;  and  with  the  higher  prices  Hkely 
to  rule  this  year,  her  profits  promise  to 
be  double. 

Miss  Emma  Hawkins  of  New  York  is 
another  of  the  city  women  at  Roswell, 
whose  faith  in  irrigation  farming  is 
boundless.  She  has  50  acres,  30  in  fruit, 
and  supervises  not  only  the  clean  culture 
of  soil  bed  below,  the  turning  on  of  the 
waters,  the  smudging,  the  thinning  out 
of  the  scrub  fruit,  but  sees  to  the  careful 
packing  of  every  apple  that  goes  off  her 
ranch.  Every  box  is  stamped  with  the 
name  of  her  ranch;  and  that  stamp  is 


guarantee  of  flawless  fruit  without  fur- 
ther argument. 

Everybody  in  the  Southwest  knows 
of  the  Parker  Earle  Pear  Ranch  with  its 
$15,000  yearly  crop.  Not  everybody 
knows  that  the  active  director  of  that 
ranch  is  a  woman — Mrs.  Earle. 

Last  year  a  wonderful  line  of  thor- 
oughbred goats  captured  all  the  blue 
ribbons  at  the  Kansas  City  Fair.  The 
bucks  sold  for  $1,000  each,  the  ewes  for 
$45  and  $50.  People  looked  up  the  name 
— Mrs.  Armour — and  wondered  if  a  cer- 
tain lady  of  fashion  had  taken  up  the 
fad  of  thoroughbred  stock  like  the  late 
Queen  \'ictoria  of  England  ;  but  it  was 
another  Mrs.  Armour ;  and  then  the 
story  came  out.  A  miner  of  the  southern 
Sierras  had  died,  leaving  his  widow 
without  means.  She  looked  over  her  pro.s- 
pects — mining  hills  and  mountains  stand- 
ing at  an  angle  of  45  degrees  don't  invite 
the  plough  share.  She  contrived  to  buy 
three  or  four  goats  that  could  circum- 
navigate those  Sierra  County  Mountains 
with  the  ease  of  a  traction  plow  on  the 
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prairie :  and  then  she  began  grading  up 
her  herds  yearly — weeding  out  the  unfits, 
keeping  only  the  best,  till  today  she  has 
a  herd  of  500  of  the  best  strain  in  Amer- 
ica, varying  in  value  all  the  way  from 
$1,000  down  to  $20. 

It  seems  almost  a  fatality  that  over  and 
against  every  success  must  be  written  the 
failure — tins  time,  too,  I  am  sorry  to  say, 
of  a  city  woman.  A  prominent  woman 
writer  homesteaded  160  acres  in  the 
Upper  Mesas  of  AA'estern  Colorado,  not 
far  from  the  bounds  of  Utah.  On  this 
she  placed  600  thoroughbred  Angora 
beauties  under  the  care  of  a  Alexican 
herder.  She  was  warned  that  this  was 
a  dangerous  section  for  either  sheep  or 
goats.  The  cattle  men  were  strong  and 
lawless  and  held  the  sheriff  in  their 
pocket.  They  looked  on  this  section  as 
cattle  country  and  resented  the  coming 
of  settlers.  Better  go  to  some  of  the 
goat  and  sheep  sections  farther  south. 
But  she  laughed  such  warnings  to  scorn. 
Where  was  A\'estern  chivalry?  She  re- 
fused to  believe  that  cattle  men  who 
counted  their  herds  in  the  ten  thousands 
would  molest  a  woman's  small  venture. 
One  night,  she  stayed  over  with  friends 
in  the  City  of  Grand  Junction.  \Mien 
she  went  back  to  her  ranch  she  found 
her  herder  bound  and  gagged  :  and  every 
one  of  her  600  silky  coated  beauties  lay 
with  skull  smashed  in  or  throat  cut.  To 
date,  as  far  as  I  know,  not  a  single  arrest 
has  been  made  for  that  crime. 

Taken  all  in  all,  your  woman  irriga- 
tion farmer  enjoys  security,  both  of  pos- 
session and  profit,  unknown  to  the  gen- 
eral ranch  or  dry  farm. 

But  the  most  significant  movement  of 
the  women  farmers  of  the  \\"est  is  the 
recent  organization  of  a  A\'oman"s  Farm 
Club  in  ^lissouri ;  and  what  fitter  Presi- 
dent for  that  organization  than  ]\Iiss 
Pearle  ^Mitchell,  who  owns  the  best  hog 
and  corn  farm  in  the  State?  ^Sliss 
Mitchell  can  hardly  be  described  as  one 
of  the  adventurers  in  the  new  vocation. 
She  was  to  the  manor  born ;  but  when 
her  father  died,  what  with  the  difficulties 
as  to  farm  help  and  the  general  under- 


standing that  a  woman  could  not  suc- 
ceed on  a  big  farm,  it  was  seriously  con- 
sidered whether  the  old  colonial  manor 
should  not  be  sold.  That  suggestion  was 
promptly  vetoed  by  Aliss  jMitchell.  She 
had  been  born  on  the  Boone  County  place. 
She  had  toddled  after  her  father's  foot- 
steps when  he  directed  the  farming,  and 
surreptitiously  ridden  the  plow  horses  up 
and  down  the  furrow,  and  stolen  rides 
on  hay  rakes  and  mowers  and  even  on 
high  hay  loads.  When  the  time  came, 
she  was  sent  away  to  the  fashionable 
boarding  school ;  but  that  did  not  eradi- 
cate the  love  of  the  big  out  doors,  and 
the  smell  of  the  wheat  and  the  corn,  and 
reaches  into  open  spaces.  ]\Iiss  ]\IitchelI 
was  given  her  choice  of  town  versus 
country  life ;  and  she  chose  promptly 
both  when  she  left  school  and  when  her 
father  died.  If  help  would  not  stay  on 
the  farm,  she  would  do  her  own  house- 
work ;  and  when  necessary,  she  rises  at  six 
to  do  it.  But  it  is  a  wonderful  thing,  that, 
when  the  mistress  isn't  sorry  for  herself 
in  the  country,  neither  is  the  maid.  The 
trooping  of  the  maids  to  town  after 
moving  pictures  and  ten-cent  vaudeville 
too  often  reflects  the  discontent  of  the 
mistress :  and  the  result  of  the  stand 
taken  by  Miss  Mitchell  was  when  help 
was  gettable,  she  had  it.  How  about  the 
farm  work  ?  L'p  at  six  and  oft"  on  horse- 
back directing  every  minutest  detail  from 
fence  rails  to  the  choice  of  corn  seed  and 
the  placing  of  diminutive  porkers  where 
they  would  thrive  best.  This  for  six 
months  of  the  year ;  the  other  six  to 
Japan  or  Egypt.  Does  this  sound  to  you 
like  the  soulless  drudgery  which  farm 
life  has  so  often  been  painted?  When  I 
first  met  ]\Iiss  Mitchell  she  was  on  her 
way  to  Egypt.  She  had  sold  the  porklets 
of  that  year's  growth  for  $30  apiece  and 
I  doubt  not  the  grunter  had  more  to  do 
with  that  trip  to  the  Sphinx  than  his 
corn  fed  prototypes  usually  have.  In 
fact,  a  Missouri  agricultural  expert  told 
me  Miss  Mitchell  is  one  of  the  wealthiest 
farmers  in  Missouri  and  he  doubted  if 
her  farm  had  ever  netted  less  than  $4,000 
a  vear. 


D 


2   D 


THE   BEST  POSSIBLE   USE   FOR  SAND. 


SAND— A    MAGIC    SUBSTANCE 


By 


HAROLD    S.    ABBOTT 


IF  you  take  one  of  those  wonderfully 
efficient  devices, — the  essentials  of 
which  are  a  box,  a  sluice  or  tube, 
and  a  good  head  of  compressed 
steam, — known  as  a  sand  blast,  and 
direct  the  gritty  particles  against  glass, 
stone,  metal,  or  almost  any  other  hard 
substance,  you  can  polish,  cut  or  grind, 
to  your  heart's  content  or  your  special 
skill.  Turn  the  same  stinging  little  jet 
upon  soft  rubber,  or  your  own  tender 
and  sensitive  skin  and  the  miniature 
sand  storm  is  baffled.  But  try  it  on  your 
finger  nails,  and  it  will  gouge  them  away 
as  quickly  as  you  could  say  "Jack  Rob- 


inson." That's  one  of  the  curious  fea- 
tures of  the  sand  blast,  an  invention  now 
more  than  half  a  century  old,  but  for 
which,  year  by  year,  important  new  uses 
are  being  found.  Hard  and  indissoluble 
itself,  sand  apparently  disdains  to  em- 
ploy its  corroding  powers  upon  anything 
but  that  which  offers  a  high  degree  of 
resistance. 

But  valuable  as  is  sand  as  a  grinder 
and  borer,  especially  about  the  foundry, 
that  is  but  one  of  the  almost  innumerable 
uses  to  which  it  is  being  put  today. 
From  the  casting  of  aluminum  to  the 
engraving  of  tombstone  epitaphs;   from 


300 


TECHNICAL    WORLD    MAGAZINE 


Sand  Stored  up  on  a  Vacant  Lot  in  Chicago 
IN  THE  Future. 


the  manufacture  of  glass  to  that  of  dyna- 
mite;  the  filtration  of  water  to  the  dis- 
tilling of  whiskey,  it  is  in- 
valuable. 

It   is  not  by   mere   acci- 
dent that  the  term  sand  has 
been  taken   over   from  the 
world  of  industry  and  used 
figuratively  to  stand  for  a 
certain      desirable     human 
characteristic,     otherwise 
also     c  o  m  m  only     called 
"grit."     It   is   only   a  tacit 
recognition    that    the    ada- 
mant-like,     almost      inde- 
structible,   little    grains    in 
reality  form  the  basis  of  all 
physical  endurance  and  per- 
manence ;  that  they  are,  in- 
deed, the  foundation  of  old 
mother  earth  herself.     For 
all    sand    is    from    rock — 
which  is  the  world  itself — 
tough  quartz  or  soft  lime- 
stone,   broken    down    and 
scattered,     but     each     tiny 
bit,     nevertheless,     having 
within  itself  the  substantial 
qualities     of     the     original 
rock. 


Cheap  as  is  sand,  liter- 
ally ''as  cheap  as  dirt," 
varying  in  price  from  a  few 
cents  to  $1.50  a  ton,  $20,- 
000,000  spent  annually  for 
this  one  item  alone  in  the 
building  industries  is  un- 
doubtedly a  low  estimate. 
This  statement  of  probable 
cost  is  based  on  government 
statistics,  but  these  statis- 
tics are  incomplete  in  that 
they  do  not,  and  as  a  matter 
of  fact,  cannot,  include 
among  the  users  farmers, 
small  builders  and  others, 
who  use  it  for  their  lime, 
mortar,  concrete,  etc.  In 
all  probability,  therefore, 
sand  to  the  amount  of  sev- 
eral millions  of  dollars  is 
unaccounted  for. 

There  was  a  time  when 
man  was  admonished  not  to 
build  his  house  on  the 
sands.      Now    he    disobeys 

that   injunction  by  going  it   one  better. 

Todav  he  builds  his  home  of  sand  itself. 


FOR  Use 


.'\  Steam 


Shovel  Tearing  out  Sand  and  Gravel  in  Great 
mouthfuls. 
A  sceno  down  in  the  sand  pit. 
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In  Biblical  times  people 
were  not  acquainted  with 
tile  sand-stone  sand-lime 
brick.  As  a  building-  ma- 
terial tins  had  its  oriji^nn  in 
Germany  some  fort\'  <  ir 
fifty  years  ago.  It  is  but 
recently,  however,  in  this 
country  at  least,  that  the 
value  of  the  discovery  has 
been  to  any  extent  a])- 
preciated.  There  are  two 
or  three  well-known  sys- 
tems of  manufacturing  it, 
each  of  which  has  its  warm 
supporters.  Under  one  sys- 
tem, which  has  met  with 
considerable  favor  in  the 
United  States,  coarse  and 
fine  sand,  separately  put 
through  a  drier  and  then  a 
measuring  machine,  are 
mixed  together.  Lime  is 
then  added,  six  parts  of  the 
latter  to  ninety-four  parts 
of  sand.  Water  is  poured 
in,  as  required.  If  raw  lime 
is  used,  the  composition  of  sand,  lime 
and  water  is  stored  in  a  hopper  for  the 


.Among  the  Lonely  Indiana  S.and  Du.nes  on  the  Shore  of  L.ake 
Michigan. 


complete    hydrating, 

lime.      This  process 

twelve 


Belt  Conveyor  Whirling  Mixed  Sand  and  Gravel  Through 
Hopper  to  the  Belt  Conveyor,  \\hich  Hurries  the 
M.\terial  to  the  Sep.ar.ating  Mill. 


or  slaking,  of  the 
usually  takes  from 
hours  to  one  day's 
time.  The  mixture  is  then 
ready  for  the  presses. 
These  are  ponderous  af- 
fairs, of  enormous  power, 
capable  of  exerting  a  tre- 
mendous pressure.  In  the 
space  of  a  second  and  a 
half  the  particles  of  sand 
are  rammed  and  crushed 
into  a  solid  mass.  The 
freshly  pressed  blocks  are 
then  piled  on  a  little  car, 
about  1,000  to  the  load,  and 
shoved  into  a  baking  cylin- 
der, which  is  then  bolted 
up.  Steam  and  chemicals 
do  the  rest  of  the  work. 
The  steam  in  entering  this 
cylinder  first  passes  through 
the  chemical,  which  is  de- 
posited upon  the  brick. 

The  bricks  are  simul- 
taneously baked  and  dried 
in  the  oven,  and  when  the 
head  of  the  cylinder  is  re- 
moved, are  ready  for  mar- 
ket.   These  bricks  are  prac- 


.~>.jw..  J^4Mi  -Jii^  v^ 


>*»tei!?H— •T-~' 


^^^^.'^'^>g\si. 


ENORMOUS  SAND   PIT   AT   ALGONQUIN.   ILLINOIS. 
Tho  steam  shovel  is  shown  working,  in  the  distance,  on  the  railroad  tracks. 


tically  impervious  to  moisture  and   fire,      the   construction   of   fireproof   buildings, 
and  are  especially  desirable  material  in      The  sand  used  should  be  a  sharp  silica, 


BELT  CONVEVOR-,^.%  FEET  LONG-WHISKING  SAND  AND  GRAVEL  UP  EIGHTY  FEET  TO  THE  MILL. 
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tliat  is.  from  quartz  or  Hint  rock.  Min- 
eral oxide  is  the  chemical  driven  in  with 
the  steam,  various  shades  of  pink  and 
vellow  beiui^  thus  produced,  as  may  be 
desired. 

But  concrete  is  the  real  foundation  of 
the  building  industries.  Its  plastic  char- 
acteristics, tog-ether  with  its  remarkable 
strength.  rigi(lity  and  im])erviousness  to 
frost  and  moisture  and  heat,  when  ])rop- 
crly  set,  easily  entitles  it  to  this  position. 


to  the  composition  a  greater  strength, 
which  seemingly  increases  with  age,  as 
the  compound  becomes  fixed.  This  is 
due  to  the  porous  nature  of  the  softer 
sands.  Not  only  does  the  mortar  bind 
the  grains  closely  together,  but  it  finds 
entrance  into  the  pores.  Thus  the  indi- 
vidual grains  unite  with  the  cement, 
forming  when  dry  a  remarkably  com- 
])act,  and  well-nigh  indestructible  whole. 
\\'here,  however,  it  is  desirable  or  neces- 


SCREENS  AT  THE  TOP  OF  THE   MILL  SEPARATING  THE  SAND  FROM   THE  GRAVEL. 

The  screens  are  constantly  revolving,  and  streams  of  water  inside  clear  the  sand  of  all  dirt. 


Calcareous  sands,  that  is.  sands  derived 
from  lime-stone,  a  comparatively  soft 
substance,  form  the  best  admixture. 
Sands  may  be  roughly  divided  into  three 
classes :  calcareous,  argillaceous, — that  is, 
of  a  clayey  constituency, — and  siliceous. 
the  last  a  hard  sand,  from  quartz  and 
flint,  what  is  usually  known  as  river. 
sea  or  pit  sand.  This  is  the  familiar  red 
and  yellow,  the  coloring  being  due  to 
the  presence  of  rust  oxide.  Calcareous 
sand,  being  soft.-  for  general  purposes  is 
inferior  to  the  siliceous  or  flint-stone 
sand :  nevertheless,  it  makes  both  su- 
perior   mortar    and    concrete.      It    gives 


sary  to  exclude  moisture,  the  harder 
siliceous  sands  serve  to  much  better  ad- 
vantage. 

But  the  mere  addition  of  sand  is  not, 
in  itself,  of  value  to  the  user  of  concrete. 
Indeed  it  may  weaken  the  structure. 
This  is  especially  true  if  worn,  rounded 
grains  of  like  size  are  em])loyed. 
Smoothness  of  surface  and  regularity  of 
size  militate  against  adhesion.  By  em- 
ploying sands  from  various  screenings, 
the  mass  dovetails  together  with  the  least 
possible  number  of  voids.  The  kind  and 
quality  of  sand  to  be  selected  is  one  of 
the  big  problems   of  the  concrete  con- 


FREIGHT   CARS  TAKING  ON   A   CARGO  OF  SAND.  WHICH  SHOOTS  THE  CHUTES  FROM  THE 

SEPARATING  MILL. 


structor.  In  the  rougher  sorts  of  work, 
where  strength  is  not  so  much  a  factor, 
no  special  knowledge  or  very  special  care 
need  be  exercised.  Ordinary  pit  sand 
will  be  found  to  be  quite  satisfactory. 

A  perpetual  barometer  and  a  weak 
sea  wall  may  be  secured  by  plastering 
the  latter  with  sea  sand.  Owing  to  its 
saline  character,  it  will  record  the  cor- 
respondingly moist  conditions  of  the  at- 
mosphere. It  will  sweat  after  a  rain, 
but  even  in  dry  weather,  unless  the 
period  be  unusually  prolonged,  it  will 
show  traces  of  dampness. 

Sand  may,  of  course,  be  produced  arti- 
ficially. Stones  may  be  broken  up  and 
ground.  When  formed  in  this  manner, 
instead  of  by  nature's  process,  the  pieces 
are  usually  in  the  form  of  sharp  angular 
chips.  Chemicals  also  employed  to  pro- 
duce sand  eat  into  the  surface  of  the 
grains,  producing  thereby  a  peculiar 
texture  of  the  surface. 

Aside  from  its  use  as  a  medium  for 


allowing  sunlight  to  find  its  way  into 
buildings,  glass — the  basis  of  which  is 
sand — is  being  extensively  used  today  as 
a  fireproofing  material  and  in  the  form 
of  bricks  it  has  been  tried  out  for  con- 
struction purposes.  That  was  an  ideal 
that  appealed  instantly  to  the  imagina- 
tion— a  home  constructed  almost  entirely 
of  ground  glass,  through  which,  even  in 
cloudy  weather,  a  soft  restful  light  would 
be  diffused.  To  the  housewife  it  would 
mean  hard  walls  upon  which  she  might 
dash  water  to  her  heart's  content.  In 
short,  the  idea  presented  was  one  of 
cleanliness  and  comfort,  combined  with 
novelty  and  artistic  effect. 

It  was  several  years  ago  when  this 
idea  first  came  out.  The  glass  brick  was 
produced  by  casting  in  a  mould.  Its 
really  satisfactory  qualities  were  offset 
in  large  measure  first  of  all,  by  its  high 
cost.  For  that  reason,  architects  were 
reluctant  to  adopt  it  for  general  use. 
Moreover,  it  was  found  to  be  peculiarly 
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susceptible  to 
breakage  in  the 
course  of  transpor- 
tation. Lastly,  it 
had  an  unfortunate 
tendency  to  chip. 
There  was  one  de- 
cided advantage 
the  glass  brick  had 
over  all  other  forms 
of  building  ma- 
terial :  being  hollow 
and,  therefore,  a 
most  indifferent 
conductor  it  pro- 
tected the  interior 
of  office  or  home 
against  extremes  of 
heat  or  cold. 

This  most  decided 
merit,  however, 
could  not  offset 
such  deficiencies  as 
just  described.  Cast 

glass  tile,  on  the  other  hand,  has  been 
used  to  a  considerable  extent,  and  on  the 
whole  with  satisfactory  results.  When 
the  surface  is  once  scratched,  however, 


The  Sand  Blast  Operator  at  W 
Ho  wears  goggles  to  protect  his  eyes  from 
particles. 


39  lbs. 
30  lbs. 

ly.  lbs. 

1  lb. 


it  quite  easily  frac- 
tures. It  is  neces- 
sary to  make  the 
glass  tile  very  thick 
to  prevent  this. 

Glass  takes  its 
form  from  the 
molten  mass  in  one 
of  three  ways :  by 
])eing  blown,  rolled, 
or  pressed.  In  the 
latter  event,  it  is 
])  o  u  r  e  d  into  a 
mould.  Some  notion 
of  what  goes  into 
glass  may  be  gath- 
ered from  the  for- 
mula for  producing 
a  very  high  grade 
of  window  glass, 
manufactured  in  a 
natural  gas  tank 
furnace : 
100  lbs.  sand; 

salt  cake  (sulphate  of  soda)  ; 

crushed  lime  stone ; 

ground  carbon ; 

arsenic. 


ORK. 

the  flying 


A    ROW   OF  C^R   WHEEL   MOULDS. 


WITH   THE   OMXIPRESENT  SAND.  .\LL   RE.ADV   TO   BE 
FILLED. 
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Pressed  glass  is  but  little 
used  now,  except  where  it 
is  necessary  to  secure  both 
strength  and  light,  as  in 
elevator  shafts.  Several 
years  ago  it  was  tried  out 
on  the  Pullman  sleeping 
cars.  It  was  both  pressed 
and  annealed  in  one  process. 
In  use,  it  was  found  to  be 
shock-resisting  to  a  high 
degree.  The  negro  porters 
in  particular  were  well 
pleased  with  it,  owing  to 
the  fact  that  it  gave  them 
so  little  trouble  in  cleaning, 
there  being  no  lead  seams 
to  catch  and  hold  the  dust 
and  soot  incidental  to 
travel. 

Crossed  with  wire  meshes, 
glass  is  highly  in  favor  as 
a  fire  retardant.  The  wire 
gives  it  a  strenofth  that  it 


Sand,  of  Coursk.  Is  thk  Rasis  of  Glass. 
When  inturmcshcd  with  woven  wire  it  is  well  nigh  fireproof. 


Woven  \\ire  Glass  Which   \\  ith- 

STooD  Flame  \\  hile  the  Iron 

FiRE-EscAPE  Ladders 

Crumpled  Up. 

The  holes  in  the  windows  were  poked 

through  by  the  firemen. 


seems  impossible  to  secure 
in  any  other  way.  For  a 
long  time  inventors  have 
been  striving  to  cheapen 
the  process  of  its  manufac- 
ture. They  are  endeavoring 
to  make  the  wire  glass 
directly  from  the  molten 
mass,  instead  of  first  being 
obliged  to  cast  the  glass, 
separately,  as  is  the  case 
now.  Success  in  this  par- 
ticular field,  it  is  asserted, 
would  make  the  use  of  wire 
glass  almost  unlimited  in 
building  construction  work. 
Some  of  the  artistic  de- 
signs that  are  found  on 
some  of  the  heavier  pieces 
of  glass,  used  for  purposes 
of  decoration,  are  origin- 
ally the  result  of  accident. 
Thus,  it  was  noticed  in  a 
certain  European  glass 
works  that,  in  the  blowing 
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process,  if  water  fell  upon 
the  surface  of  the  still  par- 
tially molten  (^lass  and 
cracked  it,  on  it>  bcinj^-  im- 
mediately reheated,  there 
was  a  fusion  of  the  i)r()keu 
parts,  except  on  the  siu'- 
face,  where  a  i^eneral  crack- 
led pattern  was  (|uite  pro- 
nounced. The  idea  thus 
inadvertent  1\-  discovered 
was  (|iuckly  acted  upon,  and 
tiic  crackled  <j^lass  effect 
became  a  standard  j^altern 
in  the  manufacture  of  artis- 
tic glass. 

Sand  has  been  said  to 
partake  of  the  nature  of  a 
liquid — that  is.  it  stands  be- 
tween solid  and  li(|uid  mat- 
ter, as  moisture  or  vapor 
does  between  licfuids  and 
"■ases.  This  peculiar  char- 
acteristic of  "flowing" 
makes  it  adaptable  to  such 
uses  as  those  of  scourer  and 
cleaner.  The  sand  blast, 
first  mentioned  in  this  arti- 
cle as  one  of  the  manv  uses 
of  sand,  is  the  chief  in- 
stance of  this.  In  the  proc- 
ess, common  sand,  crushed 
quartz,  or.  in  fact,  any  hard 
and  sharp-cutting-  material 
is  blown  by  steam  pressure 
against  the  ])art  that  is  to 
be  cleaned  or  engraved.  In 
the  operation,  the  sand  is 
whisked  back  over  and  over 
again  into  the  machine  to 
repeat  its  work. 

Tlie  sand  blast  has  an  al- 
most incredibly  large  num- 
ber of  uses  in  the  manufac- 
turing arts.  The  daintily 
frosted  silverware  with  the 
delicate  designs  that  are  the 
unending  delight  of  the 
mistress  of  the  house,  are 
carved  in  by  the  biting  cor- 
roding sand.  A  stencil  or 
pattern  consisting  usually  of 
rubber  or  some  other  yield- 
ing substance,  is  placed 
over  the  parts  to  be  treated.  Ground 
glass  in  particular  is  very  quickly  pro- 
duced in  this  fashion. 


S.AM)  Orivkn'  Under  Pressure  Will  Scour  .as  Ct.e.an  as  a  Bone. 

iNdtc  contrast  of  newly  treated  building'  with  its  fellow. 


S.AND  Blast  Machine  with  .Another  Type  of  Protection  for  Its 
Operator. 


For  cleaning  and  finishing  iron,  steel, 
brass,  or  other  metal  castings,  sand  has 
always    proved    itself    invaluable.      For- 
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merly  the  tumbling  barrel,  or  rumbler — 
a  revolving  cask — was  used.  This  was 
never  quite  satisfactory,  however,  owing 
to  the  fact  that  the  more  prominent  parts 
of  the  castings  were  over-polished,  while 
the  more  protected  parts  were  neglected 
accordingly.  Also,  the  finer  projections 
were  liable  to  be  broken.  Castings  fresh 
from  the  sand  mould  have  their  surfaces 


as  our  jet  of  sand.  With  the  surface 
thus  thoroughly  scoured,  it  presents  a 
porous  face  for  the  paint  to  enter.  Iron 
or  steel  so  treated  does  not  need  repaint- 
ing for  a  very  long  time.  There  must  be 
no  delay  in  applying  the  paint,  however, 
after  the  passing  of  the  sand  blast,  as 
the  surface  will  presently  begin  to  scale. 
This  is  due  to  the  fact  that  oxidation  of 


SAND  PIT  IN  WHICH  CAR  WHEELS  ARE  PLACED  AFTER  MOULDING  "TO   COOL  OFF." 
Though  they  remain  thus  for  six  days,  when  taken  out  they  are  still  hot  enough  to  boil  water. 


imbedded  with  the  fine  particles.  The 
tumbling  barrel  was  not  always  success- 
ful in  removing  all  of  this.  This  is  an 
especially  important  matter  in  the  case 
of  malleable  work,  as  any  alien  substance 
seriously  interferes  with  the  annealing 
process.  The  sand  blast  for  all  these 
purposes  is  safe  and  infallible. 

Where  structural  iron  work  is  to  be 
cleaned,  preparatory  to  painting,  nothing 
can  be  found  so  effective  for  the  purpose 


the  metal  commences  immediately.  The 
sand  blast  operator  and  the  painter 
should,  in  fact,  work  side  by  side. 

In  foundry  work,  a  large  stream,  oper- 
ating under  low  pressure,  has  been  found 
to  be  far  more  efficient  than  a  smaller 
stream  under  high  pressure.  About 
fifteen  pounds  to  the  square  inch  gives 
the  best  results  for  most  purposes.  A 
quartz  sand  of  sedimentary  origin,  that 
is,  sand  deposited  by  water,  is  the  best 


ONE  OF   ITS   MOST   INDISPENSABLE  USES— SAND  IN   CONCRETE. 


kind  for  the  blast.  Sancl  from  the  orig- 
inal crystalline  quartz  is  more  brittle  and 
will  not  last  so  long.  Extremely  hard 
as  is  glass,  it  is  absolutely  valueless,  in 
this  work  because  of  its  extreme  brittle- 
ness. 

Modern  sanitary  engineers  would  be 
at  their  wits  ends  if  it  were  not  for  sand. 
For  modern  public  filtration  plants  it  is 
without  a  peer.  In  fact,  no  other  medium 
could  be  found  which  would  so  satisfac- 
torily do  the  work  of  cleansing  the  water 
of  bacteria,  filth  and  other  alien  matter. 
Those  unacquainted  with  its  remarkable 
purifying  qualities  wonder  why,  in  some 
cities,  the  public  supply  of  drinking- 
water  is  drawn  directly  from  wells  sunk 
below  the  bed  of  the  river,  when  the 
stream  itself  is  often  mviddy,  or  even 
notoriously  polluted  with  sewage  and 
other  impurities.  The  sand  of  the  river's 
bottom,  often  many  feet  in  depth,  sifts 
out  and  holds  fast,  of  course,  bacteria 
and  all  material  dangerous  to  the  health 
of  the  public.  While  in  most  cases,  such 
a  practice  may  be  safe,  a  natural  filter 
of  this  sort  is  not  of  course  entirely  as 
satisfactory  as  the  one  that  is  built  under 


the  direction  of  skilled  sanitary  engi- 
neers. 

One  of  the  largest  and  most  successful 
filtration  plants  in  the  country  is  perhaps 
that  near  Aspinwall,  eight  miles  from 
Pittsburg.  It  is  what  is  technically 
knowm  as  a  "slow  sand"  filtration  plant. 
There  are  some  fifty  filter  beds,  through 
which  120.000,000  gallons  of  water  may 
pass  daily  and  be  thoroughly  cleansed  in 
the  process.  In  each  filter  there  are 
thirty  inches  of  sand  ;  beneath  this,  twelve 
inches  of  gravel  of  assorted  screenings. 
The  cost  of  the  plant,  including  reser- 
voirs, was  about  seven  million  dollars. 
Since  it  was  installed,  several  years  ago, 
the  high  death  rate  at  Pittsburg  from 
typhoid  fever  has  dropped,  relatively, 
very  low. 

Another  filtration  plant  of  a  similar 
sort,  declared  to  be  the  most  perfect  of 
its  kind  in  this  country  is  that  for 
the  city  of  Springfield,  Massachusetts, 
though  it  is  on  a  much  smaller  scale, 
having  a  filtering  capacity  of  but  eleven 
millions  of  gallons  of  water  per  day. 

In  sewage  disposal  beds,  sand  acts  as 
in  water  filtration  plants.     For  this  pur- 
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pose,  the  sand  of  the  sea  dunes  is  de- 
clared by  engineers  to  be  the  best.  This 
must  be  selected  with  great  care,  how- 
ever, inasmuch  as  it  must  be  free  from 
loam,  clay  or  other  inorganic  impurities. 
Gravel  is  first  laid  over  the  under  drains 
of  the  sewage  beds.  Upon  this  is  placed 
the  sand.  The  purpose  of  the  gravel  is 
to  prevent  the  sand  from  working  down 
into  the  drainage  pipes,  through  the 
joints.  For  such  a  purpose  as  this,  sand 
has  no  intrinsic  qualities  of  its  own.  It 
acts  mechanically,  as  a  strainer.  In 
addition  to  this,  however,  it  also  offers  a 
harboring  place  for  nitrifying  bacteria, 
that  is,  the  bacteria  which  convert  the 
ammonia  of  the  decomposing  vegetable 
or  animal  matter  into  nitrates.  The  sand 
also  holds  oxygen  for  these  bacteria, 
though  those  that  burrow  deep  beneath 
the  surface,  far  from  the  sunlight  and 
air,  need  but  very  little. 

In    the    proper    operation    of    such    a 
plant,  each  bed  should  be  given  a  rest 


from  time  to  time.  After  the  bed  has 
dried  out,  if  examination  is  made  it  will 
be  discovered  that  the  sand  in  it  is  abso- 
lutely pure,  and  that  the  nitrifying  bac- 
teria, like  true  martyrs  have  yielded 
their  lives  to  a  worthy  cause.  They  have 
literally  died  of  starvation.  Neither  will 
there  be  a  trace  of  odor  about  the  beds. 
Sewage  passed  through  a  properly  con- 
structed filter  of  this  sort  is  perfectly  fit 
to  drink. 

One  curious  use  to  which  sand  is  occa- 
sionally put  is  worth  recording.  In  the 
treatment  of  stomach  trouble,  where  it  is 
believed  that  rather  drastic  remedies  are 
essential  to  a  cure,  sand  is  sometimes  fed 
in  rather  large  doses.  The  practice,  how- 
ever, has  n6^  the  endorsement  of  the 
medical  fratehiity,  and  as  a  matter  of 
fact  material  so  hard  and  gritty,  intro- 
duced into  the  esophagus,  one  might  well 
think,  would  tend  to  give  rise  to  irrita- 
tion and  severe  inflammation  of  tliat 
important  canal. 


There  is  no  place  in  the  modern  world 
for  the  unskilled;  no  one  can  hope  for 
any  genuine  success  who  fails  to  give 
himself  the  most  complete  special 
education.  Good  intentions  go  for 
nothing,  and  industry  is  thrown  away  if 
one  cannot  infuse  a  high  degree  of  skill 
into  his  work.  The  man  of  medium 
skill  depends  upon  fortunate  condi- 
tions for  success;  he  cannot  command 
it,  nor  can  he  keep  it.  The  trained 
man  has  all  the  advantages  on  his 
side;  the  untrained  man  invites  all 
the  tragic  possibilities  of  failure. 

— Hamilton  W.  Mabie. 


MOVING    PICTURES    OF    THE    STOMACH 

By 
RALPH    BERGENGREN 


E^  A'ER  since  man  discovered  that 
.  lie  had  inside  of  hitn  the  won- 
I  derful  mechanism  that  he  de- 
cided to  call  a  stomach  he  has 
^  been  keenly  curious  to  find  out 
just  how  it  works.  Like  other  remark- 
able possessions — his  own  skeleton,  for 
example — that  he  carried  around  with 
him,  he  knew  it  was  ^'^ere,  but  he 
remained  provoking-ly  unable  to  see  it. 
Only  within  the  last  quarter  of  a  century 
has  it  been  possible  for  a  man  to  gratify 
this  natural  curiosity  about  the  appear- 
ance of  his  own  skeleton,  and  only  within 
the  last  few  years  has  it  become  possible 
for  him  to  see  his  own  stomach.  This 
interesting  amusement  is  still  too  ex- 
pensive to  be  enjo3ed  on  this  side  of  the. 
water,  but  moving  pictures  of  the  stom- 
ach, busy  at  its  useful  task  of  digesting 
a  dinner,  may  now  be  seen  in  Germany ; 
and  it  is  within  the  bounds  of  possibility 
that  such  pictures  will  eventually  be'  a 
regular  part  of  instruction  in  physiology 
— perhaps  even  in  public  school  physi- 
ology— the  world  over. 

Bioroentgenography,  to  give  its  long- 
winded  title  to  this  latest  step  in  making 
visible  the  wonders  of  the  human  organ- 
ism, is  literally  a  combination  of  the  now 
generally  familiar  X-ray  with  the  even 
more  familiar  mov- 
ing picture.  It  has 
been  brought  to  its 
present  degree  of 
perfection  by  Ger- 
man scientists — 
notably  E.  Kaestle. 
H.  R  i  e  d  e  r,  and 
Rosenthal,  of 
Munich,  and  Alban 
Kohler,  of  Wies- 
b  a  d  e  n  —  and  its 
present  success 
comes  naturally 
with   the    improve- 
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Shadows  of 


Cat's  Dinner  Secured  with  the 
X  Ray. 
The  first  silhouette  shows  the  shadow  at  U  A.M.:  the 
one  below  at  HiSO.^.M.;  and  so  on  to  the  final  shadow 
at  6  P.  M. 


ment  in  X-ray  ai)paratus  which  today 
l)rovides  a  penetrative  ray  capable  of 
passing  through  translucent  substance 
like  the  huqian  body  in  one-sixtieth  of 
the  time  required  for  such  passage  only 
a  few  years  ago.  In  order  to  obtain  the 
rapid  succession  of  exposures  needed  to 
reproduce  the  effect  of  motion  when  run 
through  the  motion  picture  apparatus, 
this  increased  rapidity  in  taking  the  pic- 
tures was  evidently  a  first  necessity.  And 
the  apparatus  required  to  secure  and 
reproduce  such  pictures — which  must, 
incidentally,  be  taken  life-size — involves 
an  expense  that  has  so  far  prevented  any 
private  experimenter  in  this  country 
from  setting  up  his  own  apparatus  on  the 
same  scale ;  nor  has  the  costly  addition 
yt  been  made  to  the  equipment  of  any 
of  the  American  medical  schools  or  hos- 
pitals. The  results  are  hardly  known  in 
this  country  except  through  the  medium 
of  a  few  Germany  medical  and  scientific 
publications. 

So  far,  also,  the  motion  picture  of  our 
otherwise    invisible    mechanism    confines 
itself    to    the   bony    structure,    which    is 
already  impervious  to  the  X-ray,  and  to 
the   stomach,   which   can   be   made   tem- 
porarily    impervious     for     experimental 
purposes.     The  audience  that  gathers  in 
front   of  the   mov- 
ing  picture   screen 
on     which    a    bio- 
roentgenograph  ap- 
paratus is  about  to 
exhibit  its  wonders, 
may   therefore    see 
the    action    of    the 
human  diaphram  in 
actual     motion     as 
the  owner  breathes, 
or    it    may    behold 
the     actual     move- 
ments of  his  joints 
in  their  sockets  as 
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MOVEMENTS    OF  A   CAT'S  STOMACH   DURING  ONE  DIGESTIVE  WAVE. 
The  white  snots  arc  broad  pellets.   The  movement  of  the  stomach  forces  this  pellet  back  and  forth  toward  the  entrance- 
to  the  intestines  before  it  is  finally  digested.     By  runninjf  the  photographic  plates  through  a  moving 
picture  machine  the  movement  of  the  stomach  is  reproduced  on  the  screen. 


he  moves  arms  or  legs,  or  it  may  watch 
the  stomach  actually  digesting  a  meal 
which  contains  a  substance  impervious 
to  the  X-ray  and  therefore  projects  on 
the  photographic  plate  a  visible  shadow 
of  the  stomach  containing  it.  That  motion 
pictures  will,  for  example,  ever  be  taken 
of  the  brain  seems  at  present  a  complete 
absurdity;  first,  because  there  is  no  way 
of  introducing  into  the  brain  the  foreign 
substance  necessary  to  impede  the  prog- 
ress of  the  X-ray  and  thus  cast  a  shadow  ; 
and,  second,  because  it  is  very  much 
doubted  by  physiologists  that  the  brain 
has  any  well  defined  motion  that  could 
be  considered  as  scientifically  worth  re- 
producing. 


But  although  the 
perfected,  so  far  as 
it  has  yet  gone,  in 
Germany,  this  prac- 
tical application  of 
two  modern  discov- 
eries to  the  unveil- 
ing  of   hitherto 
secret    processes 
may  fairly  enough 
be     said     to     have 
originated    on    this 
side   of   the   water. 
The    modern    mo- 
tion picture  of  di- 
gestion is  a  devel- 
opment on  a  larger 
scale  of  a  series  of 
experiments    c  o  n- 
ducted  some  years 
ago  at  the  Harvard 
Aledical    School   in 
Boston  by  Dr.  W. 
B.  Cannon.  The  re- 
sult   of    these    ex- 
periments    demon- 
strated    the     proc- 
esses   of    digestion 
in  the  stomach  of  a 
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apparatus  has  been 


cat  in  a  way  almost  exactly  paralleled 
by  the  German  motion  pictures  of  human 
digestion.  Indeed,  Dr.  Cannon,  by  means 
of  that  amusing  old  fashioned  toy,  the 
zoetrope,  produced  a  motion  picture  of 
feline  digestion  that  may  be  called  the 
grandparent  of  these  later  German 
achievements  which  are  beginning  to 
attract  widespread  attention. 

Physiologically  the  stomach  of  a  cat 
is  very  much  like  that  of  a  human  being 
— or  at  least  very  much  as  a  human 
being's  would  be  if  he  ate  leisurely  and 
didn't  try  to  resume  his  business  activ- 
ities immediately  afterward.  But  the 
stomach  of  a  cat  is  no  more  impervious 
to  the  X-ray  than  that  of  a  capitalist.  It 
occurred  to  Dr.  Cannon,  however,  that  if 
the  cat  had  swal- 
lowed a  button,  an 
ordinary  X-ray  pic- 
ture taken  through 
the  middle  of  the 
cat  would  show  a 
shadow  of  the  but- 
ton ;  and  it  followed 
naturally  that,  if 
the  cat  had  swal- 
lowed a  meal  thor- 
oughly mixed  with 
particles  of  matter 
equally  impervious 
to  the  X-ray,  the 
result  would  be  a 
shadow  having  the 
outlines  of  the  cat's 
stomach.  This  con- 
clusion is  the  basis 
of  all  motion  pic- 
tures of  the  human 
digestion  and  was 
soon  after  used  by 
two  French  scien- 
tists, Roux  and 
Balthazard,  in  a 
series     of     similar 
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Ch.^nges  In  the  Human  Stomach  During  About 

Twenty  Seconds. 
These  silhouettes  show  the  shapi'  of  the  stomach  in 
twelve  rapid  exposures  to  the  X-ray.  In  the  first,  the 
wave  motion  that  digests  food  in  the  lower  half  of  the 
stomach  may  be  seen  starting  at  about  the  middle  of  the 
organ.  The  figure  below  shows  the  continuation  of  this 
movement— and  so  on  to  the  last  figure  in  which  the 
stomach  has  again  resumed  its  first  position.  During 
normal  digestion  the  stomach  regularly  and  automatically 
repeats  this  series  of  motions. 
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experiments.  The  substance 
chosen  by  Dr.  Cannon — 
and  this  or  a  similar  sub- 
stance is  now  used  by  the 
Germans  in  their  motion 
pictures  of  the  luiman  (h- 
gestion — was  subnitrate  of 
bismuth,  a  harmless,  non- 
irritating"  p  o  w  d  e  r  which 
presents  the  necessary  con- 
dition of  beini^  impervious 
to  the  X-ray. 

After  being"  allowed  to 
fast  for  about  twelve  hours 
— which  is  about  the  length 
of  time  that  would  best  pre- 
pare the  average  pussy  for 
a  really  energetic  campaign 
of  mouse  catching  —  Dr. 
Cannon  fed  his  cat  with  a 
generous  meal  of  bread  and 
milk  which  had  been  thor- 
oughly mixed  with  sub- 
nitrate  of  bismuth.  Then 
the  cat  was  placed  between 
the  X-ray  and  the  screen  on 
which  the  shadow  would 
become  visible,  the  appa- 
ratus being  arranged  with 
a  special  view  to  complete 
feline  comfort  during  the 
process  of  digestion.  It  was 
found,  indeed,  that  the 
average  domestic  pussy  cat 
would  lie  comfortably  for 
hours  without  making  any 
effort  to  disarrange  the  few 
bonds  necessary  to  hold  her 
in  position.  Pussy,  in  this 
respect,  was  more  obliging 
than  Thomas,  for  Thomas,  as  a  rule, 
evidently  considered  his  processes  of 
digestion  too  dignified  to  be  subjected  to 
scientific  inquiry. 

In  about  five  minutes  after  she  had 
eaten  her  meal  of  bread  and  milk  and 
bismuth,  the  shadow  of  the  cat's  stomach 
appeared  visibly  on  the  screen  of  the 
X-ray  apparatus.  The  screen  had  been 
placed  above  the  cat  and  the  mechanism 
for  generating  the  X-ray  itself  was 
located  below  her.  the  X-ray  thus  passing 
upward  through  her  body.  The  shadow 
that  appeared  on  the  screen  had  the 
shape  that  any  physiologist  would  have 
expected,  the  shape  that  early  text  books 
of  physiology  roughly,  and  not  over  ac- 


Wavp:  of  Digestion  Passing  Over  the  Surface  of  the  Human 

Stomach. 

The  normal  period  of  such  contraction  is  about  twenty-two  seconds.  These 

illustrations  show  figures  1,  2,  4  and  5  of  preceding  page. 


curately,  liken  to  a  pear,  and  for  a  few 
moments  it  remained  quiescent.  Then 
the  inner  mechanism  began  to  work  with 
clock-like  regularity,  and  the  outline  of 
the  shadow  began  to  move  regularly  on 
the  screen  in  response  to  a  series  of 
waves  passing  over  its  surface.  For  the 
first  time  in  history  the  eye  of  a  man 
actually  watched  the  movements  of  the 
stomach  in  a  normal  animal,  and  could 
see  the  process  by  which  the  stomach 
churns  and  digests  its  contents  and  then 
passes  them  on  to  the  intestines.  The 
waves,  starting  near  the  middle  of  the 
stomach  and  moving  downward  toward 
what  might  be  called  the  threshold  of  the 
intestines  recurred  at  about  ten   second 
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intervals ;  and  when  one  wave  was  just 
beginning,  several  others  could  be  seen 
running  on  ahead  of  it.  And  during  the 
digestion  of  a  single  meal  of  bread  and 
milk  and  bismuth  the  total  number  of 
these  waves  reached  the  amazing  num- 
ber of  about  twenty-six  hundred. 

That  such  waves  existed,  and  played 
an  important  part  in  the  process  of  diges- 
tion, had  been  known  to  science  long 
before  the  use  of  the  X-ray  thus  revealed 
them  in  actual  operation.  The  motion 
pictures  taken  in  Germany  show  identi- 
cally the  same  process  in  the  human 
beings  who  have  stood  between  the 
X-ray  generator  and  the  sensitive  screen, 
and  allowed  a  "bismuth  meal"  to  be 
photographed  in  their  own  interiors.  But 
what  had  not  been  known,  or  even 
theorized,  until  the  process  was  thus  vis- 
ibly seen  in  Dr.  Cannon's  laboratory  in 
Boston,  was  that  the  waves  extended 
only  over  the  lower  half  of  the  stomach, 
thus  dividing  that  useful  organ  into  two 
distinct  parts.  The  upper  half  evidently 
remained  simply  a  receptacle  for  food 
and  the  lower  half  became  an  active 
mechanism  for  digesting  it.  The  food 
entering  the  stomach  passed  first  into 
this  upper  half,  roughly  speaking  a  con- 
venient reservoir  fed  by  the  aesophagus, 
and  from  this  reservoir  it  proceeded 
automatically  into  that  portion  of  the 
stomach  which  came  under  the  direct 
influence  of  the  thousands  and  thousands 
of  monotonously  regular  waves  that  pro- 
ceeded to  churn  and  digest  it,  little  by 
little,  "^his  involuntary  muscular  action 
slowly  and  surely  forced  the  food  toward 
and  through  the  pylorus — the  "keeper  of 
the  gate"  as  the  ancients  graphically 
named  the  little  valvular  opening  that 
serves  as  a  doorway  at  the  lower  end  of 
what  they  might,  with  equal  fact  and 
poetry,  have  called  the  "house  of  diges- 
tion." 

Such  was  the  process  as  it  went  regu- 
larly and  comfortably  forward  in  the 
stomach  of  a  contented  and  comfortable 
cat.  And  such  is  almost  identically  the 
process  as  it  appears  on  a  much  larger 
scale  in  these  German  motion  pictures  of 
the  human  stomach.  But  these  German 
pictures  show  even  more  clearly  the 
fundamental  mistake  made  by  the  earlier 
physiologists  in  their  idea  of  the  method 
of  digestion.    The  theory  was  long  held 


that  the  stomach  was  divided  into  two 
parts — the  "corpus"  or  reservoir  for  un- 
digested food,  and  the  "antrum"  or  por- 
tion of  the  stomach  in  which  the  food 
was  digested.  These  were  held  to  be 
permanent  division  of  the  stomach  prac- 
tically separated  by  muscular  contraction 
during  digestion.  The  truth  seems  to  be 
that  there  is  no  such  division,  and  no  such 
contraction.  The  so-called  antrum  be- 
comes nothing  more  nor  less  than  the 
lower  end  of  a  cask,  curving  upward 
somewhat  to  meet  the  pylorus,  and  there- 
fore becoming  larger  in  proportion  as  it 
is  filled  with  more  and  more  completely 
digested  food  material.  But  this  lower 
sack  exists  only  as  it  is  formed  again  and 
again  by  the  action  of  the  muscular 
waves  that  start  at  about  the  middle  of 
the  stomach  and  pass  steadily  downward, 
these  waves  so  altering  the  shape  of  the 
stomach  that  they  make  the  wall  of  that 
organ  itself  act  almost  like  a  scoop  or 
paddle  in  stirring  and  churning  the  con- 
tents. As  we  watch  these  waves  in  the 
moving  picture  it  will  be  seen  that  the 
complete  series  of  changes  in  the  shape 
of  the  stomach  recur  at  about  twenty- 
second  intervals.  In  other  words  once  in 
every  twenty  seconds  the  outline  of  the 
stomach  will  be  automatically  exactly 
what  it  was  twenty  seconds  earlier.  And 
as  we  watch  these  changes  we  see  that 
the  muscular  action  forces  one  side  of  the 
stomach  in  toward  the  center,  and  then 
turns  it  regularly  toward  the  "keeper  of 
the  gate,"  with  a  recurring  motion  that 
forces  the  digesting  matter  forward  and 
at  the  same  time  leaves  sufficient  space 
for  particles  of  food  not  yet  thoroughly 
digested  to  return  to  the  upper  part  of 
the  stomach  and  then  be  again  forced 
downward  until  the  process  of  digestion 
is  completed. 

The  value  of  these  pictures  as  object 
lessons  in  physiology  goes  without  say- 
ing. Their  value  in  diagnosis  of  stomach 
conditions  is  still  in  its  infancy,  but  a 
great  deal  is  expected  of  it,  for  the 
possibilities  of  thus  studying  a  living 
stomach  have  not  yet  been  more  than 
experimentally  examined.  It  is  expected 
that  these  actual  wave  movements,  when 
compared  with  the  wave  movements  of 
a  normal  stomach,  will  provide  a  means 
of  diagnosing  incipient  conditions  of  dis- 
ease that  would  be  unobservable  in  the 
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stationary  X-ray  pictures.  In  other  words 
it  is  believed  that  conditions  too  minor  in 
appearance  to  affect  an  individual  plate 
will  be  discoverable  by  their  effect  on 
the  character  of  the  waves  g-enerated 
during  an  actual  phase  of  the  di,2:estive 
process.  An  incii)ient  tumor,  still  in  a 
state  to  be  amenable  to  medical  treatment 
if  its  existence  were  discovered,  would 
show  its  presence  in  the  actual  move- 
ments of  the  stomach  when  no  other 
nK'thod  of  diagnosis  would  be  able  to 
detect  it. 

More  than  that  it  is  within  the  bounds 
of  possibility  to  imagine  this  new  variety 
of  motion  picture  as  an  educative  force 
in  the  relation  of  the  average  man  to  his 
stomach.  Dr.  Cannon,  in  his  experiments 
with  the  cat,  Avas  able  to  study  digestion 
from  beginning  to  end — a  problem  which 
has  not  yet  been  undertaken-  by  the 
bioroentgenographists — and  the  results 
of  those  earlier  experiments  strongly 
suggest  what  could  be  done  with  the 
bioroentgenograph  as  an  object  lesson 
for  hurrying  mortals.  One  of  the  inter- 
esting facts  curiously  illustrated  by  the 
shadow  pantomime  of  the  cat's  digesting 
stomach  was  the  close  relation  between 
the  condition  of  the  mind  and  that  of  the 
stoniach.  As  has  been  said  already,  male 
cats  objected  to  the  experiment  more 
than  females :  and  when  they  objected 
strenuously — in  other  words  when  they 
got  really  mad  over  it — the  process  of 
digestion  stopped  completely  until  they 
calmed  down  again.  In  proportion  as 
the  cat  became  angry  the  waves  stopped 
coursing  regularly  over  the  surface  of 
the  stomach.  Occasionally,  again,  a  cat 
whose  digestive  processes  were  going  as 
])leasantly  as  anyone  could  desire  would 
suddenly  become  mentally  disturbed, 
perhaps  by  an  unpleasant  dream.  She 
would  begin  to  breathe  quickly,  to  move 


uneasily,  and  the  waves  of  the  stomach, 
as  seen  on  the  screen  of  the  X-ray  ap- 
paratus, would  cease  their  steady  undula- 
tions. The  scientists  would  continue  his 
observations,  meantime  stroking  the  cat's 
head  and  trying  to  soothe  her,  and  in 
l)roj)ortion  as  the  cat  again  became  at 
ease  mentally  her  stomach  would  resume 
the  normal  processes  of  digestion.  Any 
experience  of  strong  feeling  on  the  part 
of  the  animal  was  thus  reflected  in  the 
movements  of  the  stomach,  and  extreme 
feeling  could  make  them  stop  altogether 
— a  scientific  fact  which  should  lead 
humans  to  do  their  worrying  or  raging 
on  an  empty  stomach,  or  at  all  events  not 
immediately  after  dinner. 

The  zoetrope  addition  to  Dr.  Cannon's 
X-ray  study  of  the  cat  also  foreshadowed 
the  recent  German  advance  in  bioroent- 
genography.  The  principle  of  the  zoe- 
trope. which  is  itself  a  toy  ancestor  of 
the  moving  picture  machine,  is  the  same 
that  has  made  possible  the  present  reign 
of  the  moving  picture  theater.  With  the 
zoetrope  the  spectator  peers  through  a 
succession  of  narrow  slits  at  a  succession 
of  silhouttes,  and  the  rapidity  with  which 
the  slits  moved  in  front  of  the  eye,  faster 
in  fact  than  the  eye  could  lose  the  im- 
pression of  the  silhouette  that  has  pre- 
ceded, blends  all  the  silhouettes  together 
and  produces  an  effect  of  motion.  By 
taking  a  series  of  X-ray  pictures  of  the 
cat's  stomach  at  different  phases  of  the 
digestive  process  and  making  them  into 
silhouettes,  the  Boston  scientist  was  able 
to  place  them  in  a  zoetrope ;  and  then,  by 
revolving  the  mechanism  with  sufficient 
rapidity,  to  set  these  silhouettes  in  ap- 
parent motion.  The  result  showed  the 
actual  digestive  processes  of  the  cat 
almost  as  completely  as  the  German 
motion  pictures  show  the  actual  move- 
ment of  the  human  stomach. 


Disking  the  Land  for  Next  Season's  Planting  of  Forests. 


FOREST    TO    PAY    CITY'S    TAXES 

By 
JOHN    L.    COWAN 


SAN  DIEGO,  in  the  extreme 
southwestern  corner  of  Uncle 
Sam's  dominions,  is  the  first  of 
American  cities  to  inaugurate 
a  great  forestry  enterprise,  in 
the  expectation  of  speedily  lessening  the 
burden  of  taxation  borne  by  its  citizens, 
and,  possibly,  of  ultimately  relieving 
them  of  all  tax  levies  for  the  support 
of  the  city  government. 

As  a  heritage  from  the  days  when  San 
Diego  was  a  Mexican  pueblo,  the  city 
owns  7,000  acres  of  land,  which,  up  to 
the  present  time,  has  been  unproductive. 
About  two  years  ago  provision  was  made 
to  set  aside  annually  a  certain  percentage 
of  the  city  taxes  for  use  in  the  improve- 
ment of  these  old  "pueblo  lands."  Last 
year  it  was  decided  to  immediately  devote 
3.000  acres  of  these  lands  to  forestry. 
The  ultimate  disposition  of  the  remain- 
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ing  4,000  acres  has  not  yet  been  decided 
upon.  It  is  quite  possible  that  the  entire 
area  will  be  forested.  This  depends  upon 
the  results  that  become  manifest  from 
the  first  few  years  of  tree  planting. 

The  lands  that  are  first  being  forested 
are  steep  hillsides,  canyons,  arroyos, 
cliffs  and  broken  lands,  of  little  value  for 
agriculture  or  anything  else  than  for- 
estry. Mr.  Max  V.  Watson,  a  young 
man  of  great  enthusiasm  and  consider- 
able experience  in  nursery  work  and  fo  ■- 
estry,  was  appointed  city  forester.  He 
took  charge  of  the  pueblo  lands  la;  t 
November,  and  already  is  able  to  show 
results  that  promise  well  for  America's 
first  extensive  municipal  forest. 

On  account  of  the  rapid  growth  for 
which  the  various  species  of  eucalypti 
are  remarkable,  and  the  great  value  of 
the    timber    as    a    substitute    for    oak, 
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hickory  and  the  other 
c  o  m  m  o  n  iiardwoods. 
these  are  the  trees  that 
are  being  most  largely 
planted.  Forty  thou- 
sand seedlings  of  the 
"sugar  gum" — Eucal- 
yptus corynocalyx — 
were  purchased  from 
nurserymen  and  set  out 
in  the  spring  of  the 
present  year.  As  the 
ground  was  scientific- 
ally prepared,  practic- 
ally every  tree  grew. 
Next  year's  planting 
will  be  much  more  ex- 
tensive, as  the  city  for- 
ester is  preparing  proj)- 
agating  beds  to  grow  at 
least  one  million  seed- 
lings, all  of  which  will 
be  set  out  on  the  pueblo 
lands  in  the  spring  of 
1912. 

The  revenue  that  may 
reasonably  be  expected 
to  accrue  to  the  city 
from  forestry  is  a  matter  in  regard  to 
which  there  are  vast  differences  of  opin- 
ion. The  Federal  Bureau  of  Forestry, 
in  official  publications,  discourages  the 
expectation  of  extraordinary  profits  from 
eucaly])tus  culture ;  but,  on  the  other 
hand,  the  pioneers  in  eucalyptus  culture, 
who  have  been  growing  timber  for  profit 
for  a  quarter  of  a  century  or  longer, 
exhibit  statements  of  their  business  that 
seem  of  more  practical  value  than  any 
amount  of  theorizing.  One  conservative 
statement  is  given  by  the  owner  of  a 
large  eucalyptus  grove  planted  more 
than  twenty-five  years  ago.  He  says  that 
he  harvests  annual- 
ly timber  to  the 
value  of  $350  from 
each  acre,  and  that 
the  timber  remain- 
ing becomes  of 
greater  value  each 
year,  the  natural 
growth  of  what  is 
left  more  than  com- 
pensating for  what 
is  cut.  Groves  of 
this  kind  will  con- 
tinue   productive 


Max  V.  Watson.  City  Forester  of  San 
Diego.  Cal, 
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forever,  with  no  dimi- 
nution of  the  annual 
harvest,  young  trees 
springing  up  from  the 
old  stumps,  or  being 
replanted,  so  that  the 
stand  of  timber  is  kej)t 
as  heavy  as  the  land  is 
cajjable  of  supporting 
to  the  best  advantage. 
Let  us  grant  the  con- 
tention —  although  ad- 
vocates of  eucalyptus 
culture  will  never  do 
so — that  San  Diego  can 
never  approach  the 
record  above  referred 
to.  Suppose  that  the 
city  forest,  when  25 
years  old,  can  do  only 
half  as  well,  and  can 
yield  only  $175  worth 
of  timber  to  the  acre. 
That  means  that  the 
annual  harvest  from  its 
7,000  acres  of  pueblo 
lands — if  all  is  devoted 
to  forestry  —  will  be 
$1,225,000.  Allowing  for  all  expenses, 
there  will  be  left  a  profit  that  should  go 
far  towards  reducing  the  burden  of 
taxation  now  imposed  upon  the  people  of 
San  Diego. 

Eucalyptus  culture,  of  course,  is  pos- 
sible only  in  mild  and  equable  climates, 
like  that  of  California  and  the  Gulf 
States.  Being  a  hardwood  the  lumber 
commands  a  high  price,  and  its  extra- 
ordinarily rapid  growth  makes  it  pecu- 
liarly attractive  for  forest  planting. 
Other  cities,  located  in  less  favorable 
climates,  will  necessarily  have  to  devote 
a  larger  area  of  land  to  municipal  forests 
in  order  to  derive 
as  large  an  income  ; 
and  will,  perhaps, 
have  to  wait  longer. 
Xevertheless,  there 
are  many  reasons 
^\•hy  American 
cities,  both  large 
and  small,  should 
investigate  the  pos- 
sibilities of  mu- 
nicipal forestry. 

It  is  well  known 
that  there  are  many 
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citizen,  and  enough  lumber 
is  sold  to  pay  all  the  ex- 
penses of  the  little  com- 
munity. 

This  matter  of  reducing 
the  taxation  is,  perhaps,  the 
point  in  favor  of  municipal 
forests  that  will  appeal  the 
most  strongly  to  the  aver- 
age dweller  in  the  cities. 
Possibly  it  is  not  the  most 
important  phase  of  the  sub- 
ject. The  national  govern- 
ment, the  various  states, 
many  of  the  great  railroads 
and  other  corporations,  and 
influential  individuals,  are 
keenly  alive  to  the  import- 


cities  and  towns  in 
Europe  that  derive 
large  revenues  from 
their  forests,  to  the 
corresponding  finan- 
cial advantage  of  the 
people.  In  Forbach, 
for  example,  is  a 
great  church  built 
entirely  with  the 
profits  derived  from 
the  public  forest,  and 
supported  by  revenue 
from  a  forest  set  aside  for  that  purpose. 
The  city  of  Baden  owns  more  than  10,000 
acres  of  forested  land,  from  which  it 
derives  a  net  annual  income  of  $6.25  per 
acre.  The  city  of  Freiberg  owns  8,000 
acres,  and  Heidelberg  7,000  acres  of 
forests,  which  yield  large  profits  an- 
nually. Aufen  is  a  village  of  only  220 
inhabitants,  owning  163  acres  of  timber 
land.  From  this,  2,000  feet  board  meas- 
ure, of  firewood  is  given  yearly  to  each 


"Infant"  Eucalyptus   Tree  for  Planting  on  the  "Pueblo  Lands." 


ance  of  the  movement  for  reforestation. 
The  waste  of  our  forests  that  has  been 
in  progress  for  centuries  must  be,  at  least 
in  part,  repaired  at  whatever  cost.  It  is 
eminently  proper  that  the  cities  should 
take  their  place  in  the  van  of  what  is 
becoming  a  great  national  movement, 
particularly  when  they  can  do  so  with 
financial  profit,  and  with  benefit  to  the 
health  of  their  citizens. 

Many  cities  are  so  located  that  they 
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would  perform  a  service  of  inestimable 
value  to  the  people  were  they  to  own 
the  lands  adjacent  to  their  water  supply 
and  ])lant  them  in  forest  trees.  From  a 
purely  pecuniary  viewpoint  the  invest- 
ment would  be  a  good  one ;  but,  what  is 
of  greater  importance,  they  could  protect 
their  water  supply  from  contamination ; 
and  Hoods  would  be  prevented. 

It  was  the  consideration  of  matters  of 
this  kind,  rather  than  of  dollars  and 
cents,  that  led  the  State  legislature  of 
Pennsylvania,  in  1909,  to  pass  an  act — 
at  the  instance  of  the  American  Civic 
Association — permitting  townships  of 
the  first  class,  boroughs  and  cities  to 
acquire  by  purchase,  lease  or  gift,  either 
forested  areas  or  areas  suitable  for  for- 
estry. Such  municipal  forests  may  be 
either  within  or  outside  of  the  municipal 
areas ;  and  funds  with  which  to  pay  for 
them  may  be  derived  either  from  current 
revenues  or  from  special  bond  issues. 
Regulations  for  such  forests  are  to  be 
prepared  by  the  State  forestry  officials. 

Pittsburg  derives  its  water  supply 
from  the  Allegheny  river.  In  the  sum- 
mer months  that  stream  becomes  so 
low  that  fears  of  a  water  famine  are 
frequently  entertained.  When  the  river 
is  low  and  the  w^ater  foul  and  almost 
stagnant,  typhoid  fever  is  prevalent,  even 
since  the  construction  of  the  costly  filtra- 
tion plant  designed  to  give  to  the  people 
a  pure  and  wholesome  water  supply.  The 
reforesting  of  the  watershed  would  pre- 
vent this  as  well  as  constitute  a  guar- 
antee against  floods. 

Wliat  is  true  of  Pittsburg  is  true  of 
numberless  other  cities,  large  and  small, 
scattered  throughout  the  length  and 
breadth  of  the  land.  There  are,  in  fact, 
few  cities  that  w^ould  not  profit  in  more 
ways  than  one  by  the  establishment  of 
forests. 

The  pueblo  lands,  near  San  Diego, 
border  the  Pacific  for  several  miles, 
most  of  the  way  with  rugged  clififs 
against  which  the  long  swells  of  the 
ocean  dash  in  snowy  spray.  On  the 
wildest,  most  rugged  and  most  pictur- 
esque spot  of  all  is  the  famous  grove  of 
Torrey  pines — one  of  the  two  groves  of 
this  particular  tree  in  the  world.  The 
other  is  on  Santa  Rosa  Island,  one  of  the 
Santa  Barbara  group.  Evidently  the 
Torrey  pine,  like  the  giant  redwoods  of 
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the  Sierras  and  the  Monteray  cypress 
trees,  is  a  relic  of  a  past  geological  epoch. 
On  account  of  their  location,  swept  alter- 
nately by  the  trade  winds  off  the  Pacific, 
and  hot  blasts  from  the  deserts  in  the 
interior,  the  Torrey  pines  are  dwarfed 
in  size  and  grotesque  and  fantastic  in 
shape,  although  trees  of  this  species  that 
are  planted  in  favorable  situations  grow 
tall  and  symmetrical.  Partly  for  senti- 
mental reasons,  as  this  is  the  natural 
habitat  of  the  Torrey  pine,  and  partly 
because  this  is  one  of  the  most  rapid 
growing  of  all  conifers,  City  Forester 
Watson  plans  to  greatly  extend  the  area 
of  the  natural  grove. 


THE  FREE  LUNCH  SQUAD  IN  ACTION. 


FEEDING    LUNCHLESS    SCHOOL 

CHILDREN 


By 


FREDERIC  BLOUNT  WARREN 


P  INCUS  SHAPIRO  had  come 
to  school  so  many  mornings 
bring-ing  no  hmcheon  at  all.  and 
no  pennies  to  buy  one.  that,  he 
"got  on"  his  teacher's  nerves. 
It  was  well  that  he  did.  For  this  child 
with  a  gnawing  sensation  in  his  stomach 
and  a  head  so  muddled  that  it  just 
couldn't  figure  out  "sums"  was  destined 
to  work  much  good  for  his  thousands  of 
schoolmates  in  the  Philadelphia  public 
educational  centers. 

The  woman  teacher  who  observed  his 
struggles  had  an  accumulated  supply  of 
sympathy  for  her  small  charge,  and  she 
understood  child  nature  well  enough  not 
to  expect  carefully  written  copybook  lines 
from  a  youngster  with  a  pain  in  the  mid- 
dle of  him. 

But  Pincus  Shapiro  was  not  the  only 
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hungry  child  in  that  school  room  around 
noon-time.  There  were  fifty  more  in  his 
class  in  a  similar  fix.  x\  hurried  estimate 
indicated  that  there  were  about  20,000 
luncheonless  pupils  in  the  public  schools 
of  Philadelphia.  Since  Philadelphians  are 
sensitive  and  quick  to  suspect  sinister 
motives  behind  an  article  of  this  kind  it 
may  comfort  them  to  know  that  New 
York  has  more  than  double  that  number 
of  hungry  school  children. 

There  exists  in  Philadelphia  the  only 
organization  of  its  kind  to  be  found  in 
any  large  American  city — The  Home  and 
School  League.  It  is  an  organization 
that  deals  with 

Training  children  for  citizenship. 

Introducing  play  as  a  part  of  education. 

Overcoming  the  difficulties  of  the 
teacher. 


WHILK  FOOD  IS  PROVIDED  FOR  THE  YOUNGSTERS.  SEWING  IS  TAUGHT  TO  THE  OLDER 

GIRLS  AND  THE  MOTHERS. 


Trainingf  the  morals  of  school  children. 

Fostering-  a  partnership  between  boys 
and  their  mothers. 

Furnishing-     cheap     and     wholesome 
luncheons  to  school  children. 

Perhaps  you  will  infer  from  this  that 
Pincus  Shapiro  and  his  forty-nine 
luncheonless  classmates  in  the  Woods 
School,  at  Twenty-third  and  Callowhill 
streets,  Philadelphia,  acquired  the  rosy 
outlook  upon  life  that  comes  to  those 
whose  stomachs  are 
contented. 

And  so  they  did. 

The  Home  and 
School  League  sent 
its  active  workers 
to  the  Woods 
School.  The  fifty 
children  were 
weighed  and  meas- 
ured. Their  iungs 
were  tested  to 
obtain  a  record  -if 
chest  expansioi\, 
the  depth  of  in- 
halations and  the 
force  of  the  exhala- 
tions. They  were 
made  to  show  how 
much  "grip"  they 
had    in    their    little 


A  Typical  Lunch-  -a  Bowl  of  Soup,  a  Chu.vk 
Bread.  .\nd  Half  .an  Orange. 
There  is  a  change  each  day  in  the  bill  of  fare. 


fingers.  Then  everybody  sat  down  to  a 
luncheon  of  well-flavored  bean  soup, 
steamed  peaches  and  bread  washed  down 
with  hot  cocoa. 

No  amateur  magician's  vanishing 
tricks  were  evei  more  obvious  than  the 
hurried  disappearance  of  the  Home  and 
School  League's  first  free  luncheon.  Each 
day  thereafter  until  the  close  of  the 
school  term  this  squad  had  its  free 
luncheon.  And  the  meal  was  never 
monotonous.  A 
trained  dietitian 
saw  to  it  that  they 
had  a  variety  of 
foods ;  a  constantly 
c  h  a  n  g-  i  n  g  menu 
that  never,  for  a 
single  day,  lost  its 
attractiveness.  De- 
spite the  fact  that 
the  meal  could  not 
exceed  three  cents 
in  cost  those  in 
charge  experienced 
no  difficulty  in  im- 
parting novelty  to 
it.  When  the  first 
thirty  days  had 
passed  it  was  found 
that  hot  luncheons 
had    increased    the 
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daughter     weighed 
That  is  what  comes  from  taking 


Each  Child  Fed  Hot  Luncheons  Increased  His 
Weight  in  a  Month's  Time. 


gripping  power  of  every  child  in  the 
squad.  The  complexions  of  all  of  them 
showed  marked  improvement.  They  could 
lift  the  gauge  higher  than  ever  before 
on  the  lung-testing  machine.  The  teach- 
ers' reports  showed  that  all  except  two 
or  three  of  the  pupils  had  manifested  a 
greater  desire  for  knowledge,  and  a 
greater  aptitude  in  their  work.  Every 
mother's  son  and 
more 

the  reefs  out  of  a  public  school  pupil's 
belt. 

Behind  this  bit  of  missionary  work  in 
the  Woods  School  there  was  a  much 
deeper  purpose  than  the  mere  appeasing 
of  fifty  vigorous,  individual  appetites. 
The  work  was  undertaken  so  that  it 
could  be  proved  to  the  parents  of  the 
children  that  the  youngsters  could  be 
economically  and  wholesomely  fed  at 
noon-day  for  less  than  they  were  at 
home ;  that  experts  with  a  thorough 
knowledge  of  nutrients  and  food  values 
were  willing  to  give  parents  the  benefits 
of  their  experience  at  no  cost  and  point 
out  for  them  an  effective  means  of  con- 
serving the  physical  forces  of  childhood 
at  a  time  in  life  when  their  conservation 
is  imperative.  The  results  obtained  from 
this  three-months'  experiment  show  that 


children  derive  greater  benefits  from  the 
hot  luncheons  served  to  them  at  school 
than  from  the  made-up  luncheons  parents 
prepare  for  them  at  home  and  which,  of 
necessity,  must  be  eaten  cold,  hours  later. 
Such  cold  foods,  it  has  been  proved, 
impair  the  digestion,  lessen  the  mental 
powers  and  contribute  to  the  impairment 
of  vision  and  an  increase  of  nervous  dis- 
orders. 

It  was  possible  that  the  Woods  School 
experiment  would  be  looked  upon  as  a 
form  of  charity.  But  it  was  not  charity. 
It  was  a  rational  effort  to  show  parents 
at  what  low  cost  they  might  improve  the 
physical  condition  of  their  children,  or, 
in  the  event  that  the  parents  refused  to 
bear  the  cost  of  noon-day  luncheons,  to 
demonstrate  to  the  city's  educational 
authorities  how  cheaply  a  free  luncheon 
could  be  introduced  in  the  schools. 

The  work  served  to  bring  to  public 
notice  other  activities  of  the  Home  and 
School  League  which  are  worthy  of  con- 
sideration. The  League  has  shown  to 
what  a  large  number  of  uses  school 
rooms  may  be  put.  In  Philadelphia  hun- 
dreds of  men  and  women  spend  the  even- 
ing in  class  rooms  discussing  the  needs 
of  children,  listening  to  lectures  or  taking 


Also  Gained  a  Greater  Power  of  Grip. 
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The  Height  of  Boys  and  Girls  Before  and  After 

THE  Thirty  Days'  Experiment  with  Hot 

Lunches  Was  Registered  in 

Every  Case. 


part  in  social  diversions.  The  curriculums 
include  instruction  in  everythino"  from 
dancinr^  to  threading  needles. 

When  the  league  was  started  three 
years  ago,  with  Mrs.  Edwin  C.  Grice  at 
its  head,  its  main  purpose  was  to  insure 
closer  affiliation  between  the  class  room 
and  the  home.  No  one  of  its  founders 
would  have  ventured  to  predict  that  the 
League  would  prove  instrumental  in 
developing  neighborhood  fellowship,  the 
suppression  of  gossiping,  or  bring  about 
concerted  action  for  community  improve- 
ments. Yet  that  is  only  the  beginning  of 
its  achievements. 

The  social  work  of  all  the  schools  is 
planned  at  the  central  headquarters  in 
South  Thirteenth  street  under  the  direc- 
tion of  Miss  Georgia  C.  Myers,  the  sec- 
retary. Last  year  500  meetings  were 
held.  A  hundred  meetings  a  month  were 
held   in   January   and    February   of   this 


year.  At  seven  social  centers  entertain- 
ment and  instruction  is  furnished  for 
2,700  children  and  it  has  been  by  no 
means  unusual  for  a  roll  call  of  an  even- 
ing class  to  reveal  that  not  one  of  the 
day-time  pupils  was  missing.  In  addition, 
the  parents  of  fully  half  of  them  had 
come  along  with  the  youngsters  and 
taken  part  in  their  diversions. 

The  Washington  School,  which  is  the 
social  center  at  Ninth  and  Carpenter 
streets,  is  attended  solely  by  Italians. 
There  a  class  has  been  organized  for  in- 
struction, prc])aratory  to  taking  out  nat- 
uralization ])apcrs.  r^ifty  adult  immi- 
grants attendee!  this  class  twice  each  week 
throughout  the  past  winter,  and  not  more 
than  a  half  dozen  of  them  failed  to  attain 
citizenship  when  they  came  up  for  exam- 
ination. Evenings  were  set  apart  for  the 
children  to  learn  folk  dancing,  and  on 
other  evenings  mothers  were  taught  how 
to  use  sewing  machines  and  make  their 
children's  clothing. 

At  the  Woods  School  there  is  an 
English  class  for  Polish  men  and  women. 
Also,  it  is  the  only  school  in  Philadelphia 
that  has  a  miniature  home ;  one  of  the 
class  rooms  containing  a  complete  set  of 
home  furnishings  with  which  the  children 
are  taught  all  the  branches  of  housework. 
This  includes  cooking  demonstrations  by 
Alice  Boughton,  who  is  in  charge  of  the 
Home  and  School  League  luncheons.    In 


The  Records  on  the  Lung  Testing  Machine 
Improved  Noticeably. 
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the     Gratz     school 

boys  are  taught  to 

do     pierced     brass 

and   filigree   work ; 

the  girls  learn  raffia 

making.    There  are 

calesthenic    e  x  e  r- 

cises  for  everyone. 

In      a      Manayunk 

school    a    class    of 

girls  learn  millinery 

work    and    besides 

making    their    hats 

they     wear     them. 

which    is    the    ulti- 
mate    test     of     a 

young     woman's 

efficiency     in     this 

most    attractive    of 

feminine     accom- 
plishments. 

Here,  in  all  cer- 
tainty,   is    a    most 

convincing  illustra- 
tion of  the  amount 

of  help  an  "outside 

organization"    is 

able    to    render    in 

the     operation     of 

public  schools. 

There  was  an  old  man  of 
my  acquaintance  in  Phila- 
delphia who  railed  a  good 
deal  at  what  he  termed  the 
"slot  machine  scholarship" 
acquired  at  the  public 
schools.  He  has  great  fears 
for  the  future  Americans. 
Public  schools,  said  he, 
suppressed  individuality ; 
made  everyone  in  the  same 
mould  and  did  nothing  for 
the  development  of  indi- 
vidual latent  talents. 

Which  goes  to  show  how  far  wrong 
one  may  go  by  failing  to  keep  posted  on 
the   functions  and  performances  of   the 


The  Father. 

No  one  is  barred  from  ihe  Woods  School.  Philadelphia 

This  Polish  father  and  his  sen  are  taught  under 

the  same  ruof. 


The  So.n 


modern  educational 
plant. 

As    a    rule    each 
religious  denomina- 
tion has  some  com- 
plaint  to   make   of 
the  public   schools 
One  preacher  is  apt 
to     complain     that 
too    much    of    an- 
other   sect's    relig- 
ious belief  is  being 
taught.    From  time 
to   time   the  news- 
papers   of   the   big 
cities  tell  of  denom- 
inational   squabbles 
on      this      subject. 
How      completely 
dissension    of    this 
sort    has    been 
eliminated      from 
t  h  e      Philadelphia 
schools     is     shown 
by   the   active  par- 
ticipation     in     the 
Home   and    School 
League's    work    of 
Monsignor     Philip 
R.    M  c  D  e  V  i  1 1, 
superintendent  of  the  Cath- 
olic parochial  schools,  Rabbi 
Joseph      Krauskopf,      Rev. 
Carl  E.  Grammer  and  Rev. 
Floyd  W.  Tomkins,  Episco- 
palians,   and    several    score 
more   prominent    men    and 
women  of  dififerent  denom- 
inations and  nationalities. 

Thus  are  the  big  minds 
of    the    municipality    being 
massed  into  service  to  aid 
in   moulding  the   minds   of 
the  masses. 
And    little    Pincus    Shapiro's    trouble- 
some   stomach-ache    helped    sound    the 
call  to  action. 


NATURE    FORESHADOWS 

INVENTIONS 


MAN'S 


By 
JAMES    L.    CRAWFORD 


NATURE'S  most  priceless  gems 
are  seeds.  They  perpetuate 
vegetable  life,  without  which 
even  the  lowest  form  of  ani- 
mal life  would  be  impossible. 
Hence,  in  comparison  with  seeds,  the 
world's  treasures  of  gold,  silver  and 
precious  stones — even  its  resources  in 
iron  ores,  coal,  petroleum  and  other 
minerals — are  of  little  account. 

The  seeds  tiiat  contain  the  germs  of 
vegetable  life  being  of  such  transcendant 
importance,  it  is  not  strange  that  Nature 
has  taken  the  most  extraordinary  pre- 
cautions to  make  the  disappearance  of 
any  plant  species  one  of  the  rarest  of 
phenomena.  A  single  tree,  in  the  course 
of  its  productive  life,  yields  enough  seeds 
to  start  vast  forests.  A  catnip  plant  is 
said  to  bear  from  40,000  to  60,000  seeds. 
The  average  num- 
ber of  seeds  borne 
in  the  head  of  a 
cat-tail  is  said  to  be 
in  the  neighbor- 
hood of  100,000.  A 
large  plant  of  purs- 
lane is  said  to  bear 
as  many  as  1,250,- 
000  seeds ;  and  a 
patch  of  daisy  flea- 
bane  is  estimated 
to  yield  3,000  seeds 
to  each  square  inch 
of  land  covered  by 
the  plants. 

Fully  as  surpris- 
ing as  the  prodigal- 
ity with  w'hich  Na- 
ture produces  seeds 
is  the  ingenuity 
displayed  for  their 
dispersal.  In  this 
great  work,   it   ap- 


One  of  Nature's  Flying  Machines. 
Seed  and  downy  parachute  of  the  milkweed. 


pears  that  nearly  every  imaginable  agency 
has  some  part — the  gentle  breeze  and  the 
blast  of  the  tempest ;  brook,  pond,  lake, 
river  and  ocean ;  snow,  flood,  ice  and 
rain ;  beasts,  birds  and  men.  To  take 
advantage  of  these  agencies.  Nature  has 
foreshadowed  many  of  man's  inventions 
with  devices  acting  much  the  same  as  the 
parachute,  the  balloon,  the  glider,  the 
screw-propeller,  the  sail,  the  raft,  the 
boat,  the  wheel,  grappling  hooks,  con- 
trivances for  drilling,  and  propulsive 
devices. 

It  is  possible  that  the  extraordinary 
buoyancy  of  the  cocoanut  first  suggested 
to  some  antediluvian  inventor  the  idea  of 
the  boat.  It  may  be  that  he  broke  it  open 
to  extract  the  milk,  and  then  from 
observing  the  behavior  of  the  half-shells 
upon  some  tropic  stream  was  led  to 
hollow  out  the  first 
rude  pirogue.  It  is 
certain  that  he 
could  have  had  no 
better  model.  The 
cocoanut  is  hollow, 
with  an  extremely 
hard  shell,  impervi- 
ous to  water,  and 
very  slow  to  decay, 
so  that  ocean  cur- 
rents carry  it  for 
tens  of  thousands 
of  miles  without 
injury.  So  it  hap- 
pens that  scientists 
are  unable  to  deter- 
mine whether  the 
cocoanut  is  indige- 
nous  to  Asia, 
Africa  or  America 
— for  the  same  spe- 
cies is  found  on  the 
shores   of   the   At- 
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lantic,  Pacific  and 
Indian  oceans ;  and 
there  is  hardly  a 
coral  island  or  atoll 
in  tropic  seas  of  so 
recent  origin  that 
the  characteristic 
tuft  of  cocoannt 
palms,  g  r  o  w  i  n  g 
from  nuts  cast  up 
by  the  waves,  has 
not  appeared  upon 
its  shores. 

But  Nature  has  other  craft  for  secur- 
ing the  safe  conduct  of  seeds  upon  the 
waters,  more  elaborate,  if  not  more  effi- 
cient, than  the  shell  of  the  cocoanut.   The 
seed  vessels  of  the  bladder  nut  have  three 
separate,  water-tight  compartments,  each 
containing  a  few  hard,  smooth  seeds.     If 
one.  or  even  two.  of  the  compartments 
spring   a   leak,   the 
craft  still  floats  and 
bears  the  cargo  in 
safety     until     cast 
ashore    or    lodged 
upon      some     mud 
flat.  Here  "in  a  nut 
shell"    is    the    idea 
of  the  separate  air- 
tight compartments 
that    contribute    so 
greatly   to   the    se- 
curity   of    passen- 
gers upon  modern  steel-built  ocean  liners. 
The  cranberry,  too,  is  a  boat  of  no  con- 
temptible powers  of  endurance,  the  seeds 
safely     lodged     in     compartments,     and 
packed  in  light,  spongy  material ;  and  the 
seed  pod  of  the  water  lily  may  carry  its 
cargo  of  fifteen  or  twenty  seeds  for  a 
long    distance    be- 
fore dropping  them 
in  the  mud  to  ger- 
minate    and     take 
root. 

Many  seeds  are 
equipped  for  either 
aviation  or  naviga- 
tion, flying  upon 
the  wings  of  the 
wind,  or  floating 
upon  the  face  of 
the  waters  with 
equal  facility. 
Everyone  has  ad- 
mired    the    seed 


Pappus,  or  Tuft,  of  the  Dandelion. 

Each  seed  clings  to  its  down  like  a  man  hanging  from  a 

parachute. 


Seed  Vessel  of  the  Milkweed. 
.Around  each  kernel  is  a  corky  margin,  that  wi 
up.  if  perchance  it  falls  into  a  stream. 


Bristling  armor  of  the  Chestnut  Bur- 


pods   of   the    milk- 
w  e  e  d    and    the 
downy     parachutes 
that    unfold    when 
the     ripened     seed 
■"essel  bursts  open. 
The  long,  feathery 
rays     extend     out- 
ward and  upward, 
so  that  they  catch 
the  slightest  breath 
of    air.     The    seed 
depends  from  these 
rays,  like  the  basket  of  a  balloon  ;^  and 
the  seed   and   its  carriage  of  down  are 
hardly  heavier  than  the  air  which  they 
displace.    Close  inspection  of  the  seed  of 
the    milkweed    shows    that    around    the 
kernel  is  a  corky  margin  that  keeps  it 
afloat,  like  a  raft,  in  case,  in  its  aerial 
wanderings,  it  happens  to  fall  into  water. 
The  seeds  of  the 
dandelion,    golden- 
rod,    cat    tail    flag, 
thistles  and  cotton- 
wood  tree  are  sim- 
ilarly   equipped 
with    downy   para- 
chutes that  serve  to 
carry  them   far   in 
the  summer  winds, 
or    to    keep    them 
afloat    should    they 
chance  to  fall  upon 
the  water.     The  pappus  of  the  ripened 
dandelion  is  the  most  beautiful  found  in 
nature.     Each  tinv  seed  hangs  far  below 
the  spreading  white  filaments,  bearing  a 
curiously    whimsical    resemblance    to    a 
man   hanging    from    a   parachute,    as    it 
soars  through  the  air.    In  damp  weather, 
when  these  downy 
airships    would    be 
injured    by    the 
moisture,  or  beaten 
to    the    ground    by 
rains,      the      seed- 
laden  heads  of  the 
dandelion,     thistles 
and    some    other 
plants  close  tightly, 
perfectly  protecting 
their    contents. 
T  h  e  n    w  h  e  n   the 
skies      clear,      and 
aerial  navigation  is 
safe,    the    heads 


buoy  it 
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open  and  the  little  airships  are  released 
to  bear  their  seed  car^^oes  away.  Cotton 
seeds  are  encased  in  down,  but  cultiva- 
tion has  developed  them  to  such  an  extent 
that  they  are  too  heav\-  to  he  borne  aloft 
by  the  wind.  However, 
an  attempt  to  straij^ht- 
cn  the  fibers,  leavin.^^ 
them  attached  to  the 
seeds,  results  in  a 
curious  reproduction 
of  the  shape  of  a  but- 
terfly. The  adaptation 
of  the  seeds  of  willows 
and  cottonwoods  to 
water  transportation 
explains  why  these 
trees  are  found  along 
water  courses  for 
many  hundreds  of 
miles ;  and  the  facility 
with  which  the  seeils 
of  poplars  and  birches 
travel  with  the  wind 
explains  wliy  these 
usually  spring  up  to 
replace  forest  growths 
th-^t  have  been  burned 
or  cut  down. 

One  nature  lover 
has  given  particular 
.study  to  the  transpor- 
tation methods  em- 
ployed in  the  distribu- 
tion of  the  nuts  of  the 
basswood,  with  in- 
teresting results.  The 
nuts  are  borne  in  little 
clusters  attached  by  a 
single  .stem  to  odd, 
leaf-like  bracts.  When 
dry  the  bracts  are 
bent  near  the  middle. 
and  the  edges  curve 
in  towards  the  nuts. 
The  purpose  of  the 
bracts  was  long  a  mat- 
ter of  speculation :  but 
observation  has  shown 
that  they  facilitate  the 
transportation  of  the 
nuts  through  the  air,  on  water,  on  land, 
or  over  snow  and  ice. 

When  a  high  wind  tears  the  bract  from 
the  tree,  the  heavy  nuts  pull  towards  the 
ground,  acting  much  like  the  string  of  a 
kite.     The   wind   catches  the   incurving 


Cat  Tails.  Each  with  Approximately  IW.OOCJ 

Skeds.  C.'^rried  on  P.\rachutes 

OF  Down. 


surface  of  the  bract,  imparting  to  it  a 
whirling  motion,  so  that  it  is  carried  a 
considerable  distance.  Wdien  the  nuts 
reach  the  ground,  their  travels  are  by  no 
means  finished.  Every  gust  of  wind 
catches  the  bract 
and  carries  it  far- 
ther. In  winter,  on 
ice  or  frozen 
snow,  the  bract 
forms  an  admir- 
able ice  boat,  and 
often  travels  for 
miles.  And  in  case 
it  happens  to  fall 
in  water,  it  is  an 
aid  to  navigation. 
The  dry  nuts  float, 
and  the  free  por- 
tion of  the  bract  is 
forced  into  the  water, 
while  the  portion  ad- 
hering to  the  peduncle 
is  raised  obliquely, 
like  a  sail,  to  catch  the 
passing  breeze. 

The  half-pods  of 
the  locust  are  as  serv- 
iceable ice-boats  as  the 
bracts  of  the  bass- 
wood.  They  are  often 
found  miles  away 
from  the  nearest  tree 
of  their  species,  with 
the  seeds  still  in  place. 
Many  weeds  retain 
their  seeds  until  mid- 
winter, and  some  even 
until  the  approach  of 
spring ;  and  when  the 
ground  is  covered 
with  hard-packed  or 
frozen  snow  these 
seeds  are  essential  to 
the  subsistence  of 
)irds  that  remain  in 
the  inhospitable  North 
through  the  winter 
months.  The  birds 
consume  many  of  the 
seeds,  of  course,  but 
they  dislodge  still  others,  and  the  winds 
shake  still  more  from  the  dry  stalks. 
These  are  blown  about  and  widely  scat- 
tered on  the  smooth  frozen  surface, 
traveling  many  times  as  far  as  they  would 
be    able    to    do    on    the    bare,    uneven 
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Cotton   Seeds   with    the    Fibres   Still    Attached 

AND  Straightened  Out. 

Cultivation  has  rendered  them  so  heavy  that  the  wind  is 

unable  to  bear  them  aloft. 


ground,  which  offers  a  thousand  ob- 
stacles to  the  seeds'  advance. 

The  ground  nut,  or  ground  cherry, 
bears  its  fruit  in  a  thin,  paper-hke  sac 
much  larger  than  the  fruit  itself.  When 
ripe  and  dry  the  fruits  break  off,  and 
the  tiny  paper  bags  are  sent  belter  skelter 
by  the  force  of  the  wind.  The  papery 
sacs  are  essentially  balloons,  not  suffi- 
ciently buoyant  to  rise  in  air,  but  light 
enough  to  be  blown  about  with  ease. 

Seeds  with  wings  are  almost  as  com- 
mon, although  less  conspicuous  than 
those  with  parachutes.  The  maples  and 
box  elders  are  among  the  most  familiar 
examples.  Seeds  of  many  species  of  pine 
are  similarly  winged,  but  are  concealed 


in  cones,  and  for  that  reason  are  not 
often  noticed.  When  fully  matured,  the 
cones  open  and  permit  the  seeds  to  drop 
out  before  the  cones  them.selves  fall.  The 
largest  cones  borne  by  any  trees  in  the 
world  are  those  of  the  sugar  pine  of  the 
Sierra  Nevada  mountains,  with  those  of 
the  bull  pine  coming  second.  The  scales 
open  only  in  dry  weather,  and  close  again 
when  it  rains.  This  is  a  provision  of 
nature  for  the  scattering  of  the  seeds  as 
widely  as  possible,  as  the  wind  would  not 
carry  them  far  if  they  were  burdened 
with  moisture. 

Winged  seeds  are  never  symmetrical, 
one  side  being  larger  and  heavier  than 
the  other.  In  shape  they  are  remotely 
suggestive  of  the  "planes"  of  an  aero- 
plane, and  more  closely  of  the  blades  of 
a  screw  propeller.  In  action  they  par- 
take of  the  nature  of  both.  Their  thin, 
blade-like  form  adapts  them  to  catch  the 
wind  and  float  upon  it ;  and  their  lop- 
sidedness    imparts    to    them    a    whirling 


Winged  Seeds  of  Bull  Pine. 

First  row:  seeds  with  wings  attached:  Second  row: 

wings  with  seeds  removed:  Third  row; 

seeds  alone. 
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motion,  giving  llicni  a  screw-propeller 
action  that  carries  them  forward  much 
farther  than  would  be  j^ossihle  if  they 
were  symmetrical  or  evenly  balanced. 

The  seeds  of  the  acacia  arc  born  in 
pods,  which  burst  open  when  ripe,  but 
cling  to  the  trees  for  months,  until  torn 
away  by  a  gale  of  unusual  severity.  Most 
of  the  seeds  are  blown  away  before  the 
pods  themselves  fall.  .Xround  each  hard, 
black  seed  is  a  tiny  life  ])reserver — a  belt 
of  corky  material,  attached  at  one  side 
to  the  jiod.  and  requiring  a  hard  wind  to 
blow  it  loose.  The  life  preserver  then 
gives  buoyancy  to  the  seed,  so  that  it  is 
carried  a  considerable  distance  before 
falling  to  the  ground. 

It  is  altogether  conceivable  that  some 
prehistoric  Newton  first  made  the  sagely 
scientific  observation  that  a  round  object 
rolls  more  easily  than  a  flat  one,  and 
from  this  proceeded  to  the  invention  of 
the  wheel,  from  watching  the  behavior  of 
tumbleweeds.     When  ripe  and  dry,  the 


t%«f  fill 


The  First  Life  Preservers. 
Leaf,  seed  pods  and  seeds  of  the  .\cacia.  The  cork- 
like substance  encasing  the  seeds  is 
ronspicuous. 


H.\LF  Pods  of  the  Locust. 

In  winter,  they  form  admirable  ice   boats  and. 

driven  before  the  wind,  often  slide  for 

miles  over  ice  or  crusted  snow 


branches  of  these  curve  in  at  the  top, 
forming  a  rough,  skeleton-ball.  Then 
they  break  off  near  the  root,  and  the 
winds '  send  them  rolling  and  tumbling 
over  the  fields,  scattering  thousands  of 
seeds  as  they  go.  The  representative 
American  tumbleweed.  known  to  botan- 
ists as  Auiarauilius  alb  us.  is  found  on  the 
great  plains,  where  it  has  plenty  of  room 
for  exercise.  These  tumbling  balls  are 
frequently  two,  three  or  even  four  feet 
in  diameter,  and  sometimes  pile  up 
against  wire  fences  in  such  masses  as  to 
flatten  them  to  the  ground.  They  have 
been  known  to  fill  up  deep  railroad  cuts, 
causing  great  annoyance  and  inconveni- 
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Seed  and  Screwlike  Arm  of  the  Pin  Clover. 
B:  Compartment  of  the  Bladder- 
Nut  Boat. 


// 


Bearded  Wheat. 

Its  ancestors  depended  upon  the  coats  of  passing  animals 

in  the  dissemination  of  the  seed. 


ence.  Old  timers  teli  of  the  consterna- 
tion that  was  sometimes  caused  among 
construction  crews,  who  had  never  seen 
tumbleweeds  before,  when  the  first  rail- 
roads were  being  built  across  the  plains. 
The  men  seeing  long  columns  of  white 
masses,  consisting  of  tens  of  thousands 
of  tumbleweeds,  driven  at  terrific  speed 
before  the  wind  towards  them,  and 
entirely  ignorant  of  their  nature,  were  at 
first  terror  stricken,  and  sought  safety  in 
flight. 

The  Russian  thistle  is  a  foreign  tum- 
bleweed,  introduced  by  immigrants  about 
1885,  which  has  taken  possession  of  thou- 
sands of  acres  of  land  in  the  Dakotas, 
Minnesota  and  Wisconsin.  From  a  dis- 
tance, plants  of  this  kind,  rolling  before 
the  wind,  have  been  mistaken  for  flocks 
of  sheep  on  the  run. 

The  rose  of  Jericho — Anastatica  hiero- 
cliimtica,  which  is  not  a  rose  at  all — is  a 
typical  tumbleweed  of  the  steppes  of 
Asia.  It  is  believed  that  this  plant  is  the 
Gilgal,  translated  "wheel"  in  the  Thir- 
teenth verse  of  the  Eighty-third  Psalm — 
"make  them  like  a  wheel ;  as  the  stubble 
before  the  wind."  During  the  arid  fruit- 
ing season,  the  plant  breaks  loose  near 
the  root,  and  the  branches  bend  inward, 
forming  a  ball.  The  plant,  carrying  its 
seeds,  is  then  blown  along  until  it  finds 
moisture,  when  the  branches  straighten 
out  and  the  cells  containing  the  seeds 
open.  Other  tumbleweeds  of  the  steppes, 
belonging  to  diverse  families  and  having 
nothing  in  common  but  their  methods  of 
seed  dispersal,  are  rolled  together  until 
they  form  huge  balls,  known  as  steppe- 
witches  or  wind-witches. 

Extreme  lightness  characterizes  the 
seeds  of  most  saprophytic  and  parasitic 
plants.  Some  orchids  have  seeds  that 
weigh  not  more  than  .000002  gramme 
each,  and  float  in  the  air  like  minute  dust 
particles.  Pufif  balls  "explode"  and  shoot 
their  ripened  spores  with  sufficient  force 
to  carry  them  several  feet.  Sweet  peas, 
the  California  poppy,  "touch-me-nots" 
and  some  other  plants  burst  their  seed 
vessels  with  sufficient  force  to  hurl  the 
contents  for  some  distance.  The  seed 
vessel  of  the  witch  hazel  opens  at  the 
top  when  ripe,  and  contracts  at  the  bot- 
tom until  at  last  the  sides  pinch  the  seeds 
with  sufficient  force  to  expel  them.  They 
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have  been  known  to  shoot  their  seeds  for 
a  distance  of  thirty  feet.  The  violet 
similarly  expels  its  seeds  by  pinching. 
The  sunflower,  catnip  and  many  other 
plants  bend  in  the  wind  ;  but  when  the 
wind  pressure  is  removed,  the  stalks 
straighten  with  a  jerk  that  catapults  the 
ripened  seeds  for  a  considerable  distance. 

A  notable  exce])tion  to  the  rule  that 
parasitic  plants  produce  minute  seeds, 
adapted  to  wind  trans])ortatiou,  is  found 
in  the  seeds  of  the  mistletoe.  Its  seeds 
are  quite  large,  contained  in  beautiful 
translucent  white  berries,  which  arc  very 
attractive  to  many  species  of  birds.  The 
birds,  however,  do  not  relish  the  seeds ; 
but  when  they  try  to  expel  them  they 
have  great  difficulty,  owing  to  the  ten- 
aceous  cement  that  surrounds  the  seeds. 
Flying  from  tree  to  tree,  the  birds  wii)e 
their  bills  vigorously  many  times,  and 
sometimes  on  many  different  trees,  be- 
fore they  succeed  in  dislodging  all  the 
mistletoe  seeds.  These  are  then  cemented 
firmly  to  the  bark  of  the  trees,  into  which 
they  send  tiny  rootlets,  and  finally 
develop  into  plants. 

Among  other  plants  that  rely  upon 
animals  for  the  dispersal  of.  their  seeds. 
beggar  lice,  beggar  ticks,  burdocks,  and 
cockle  burs  are  familiar  examples  of 
wide  distribution.  These  are  true  plant 
hoboes,  so  persistent  in  beating  their  way 
that  force  is  necessary  to  remove  them. 
The  burdock  is  one  of  the  most  persistent 
of  the  tribe,  being  furnished  with  sharp 
grappling  hooks  that  enable  it  to  hold 
firmly  to  any  yielding  object.  The  cling- 
ing awns  of  "bearded"  varieties  of  wheat 
are  no  doubt  inherited  from  the  prehis- 
toric parent  of  that  plant,  which  must 
have  depended  upon  animals  for  the  dis- 
semination of  its  seeds.  It  is  noteworthy 
that  the  seeds  of  wheat,  corn,  rye,  bar- 
ley, buckwheat,  oats  and  rice,  which  have 
been  developed  by  cultivation,  would  soon 
become  extinct  but  for  man's  care. 
Although  of  supreme  moment  to  man- 
kind, these  are  of  no  importance  in 
nature's  scheme  of  things. 

Porcupine  grass  grows  in  dry  soil  in 
the  northern  States  and  on  the  dry 
prairies  of  the  Rocky  Mountain  region. 
It  is  execrated  by  ranchmen  on  account 
of  the  boring  propensities  of  the  stiff', 
sharp  awns  attached  to  the  seeds.  These 
awns  are  straight  when  damp,  but  twist 
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Various  Species  of  Grasses  That  Have  "Gone 
TO  Seed." 
Commonplace,  until  studied,  when  Nature's  un- 
derlying purpose  in  developing  peculiar 
characteristics  is  discovered. 


Cones  ok  Bull  Pine  on  Left,  and  Sugar  Fine 

ON  Right,  with  Scales  Open  to  Permh 

the  Dry,  Chip  Like  Seeds  to 
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into    screw-like    shape 
when  dry.     This  aUer- 
nate     twisting-     an( 
straightening-     of     the 
awns   enables   them   to 
bore    into   the   ground, 
thus  planting  the  seeds 
in  the  soil.  But  they 
frequently   lodge 
upon  the  bodies  of 
sheep     and     dogs, 
and    bore    through 
their    woolly    or 
hairy    coats,     even 
penetrating    the 
skin,      and      some- 
times   causing    the 
death    of   the   tortured 
animal.      Short    haired 
animals    remove    these 
troublesome    seeds    by 
rolling-  on  the  ground, 
or    rubbing    against 
trees,    in    this    way 
spreading     the     plant. 
The    seeds   of   the   pin 
clover  —  AlfiUeria  — are 
similarly  equipped,  and 
constitute    as    great    a 
nuisance   wherever  the 
plant  grows. 

Many  persons  have 
wondered  why  the  rose 
has  thorns.  It  is  for 
the  same  reason  that 
the  farmer  surrounds 
his  orchards  with 
barbed  wire  fences,  and 
that  the  grouchy  bach- 
elor decorates  his  gar- 
den wall  with  broken  glass.  The  red  or 
yellow  rose-hips  are  eaten  by  many 
species  of  birds,  which, 
however,  consume  only  the 
fleshy  portions  and  scatter 
broadcast  the  hard  seeds. 
But  mice  and  squirrels  are 
also  fond  of  the  fruit ;  and 
these  consume  seeds  and 
all.  So  nature  has  barbed 
the  rose  bush,  to  keep  away 
destructive  mammals,  leav- 
ing aerial  approaches  im- 
impeded  for  tlie  use  of  the 
birds.  Similarly,  nature 
covers  the  cacti  with  a  de- 
fensive armament  of  thorns 


A  Spray  of  Mistletoe,  Showing  Foliage 
AND  Berries. 


seed  or 
forth      a 


A  True  "Hobo.  ' 
Bur  ot  burdock,  showing  its 
tenacious  little  grap- 
pling hooks. 


to  keep  away  anim.als 
that  would  devour  the 
entire  plant  for  its  suc- 
culent tissues;  but 
makes  the  fruits  at- 
tractive to  birds  to  the 
end  that  the  seeds  may 
be  scattered.  Chestnuts 
form  an  important  food 
reliance  for  squirrels, 
which  also  secrete 
many  that  they  never 
return  to  devour,  and 
which  may  germinate 
and  develop  into  forest 
trees.  To  protect  the 
fruit  from  ravage  until 
fully  ripe,  nature  has 
devised  the  bristling 
bur  that  answers  its 
purpose  as  efficiently 
as  the  armor  of  any 
mailed  knight  of  the 
Middle  Ages. 

So  it  is  evident  that 
nature  is  fertile  in  ex- 
pedients  to   secure 
the    universal    dis- 
persal     of      seeds. 
They  appear  to  be 
everywhere,    ready 
to    germinate    and 
develop  into  plants 
whenever    the 
proper     conditions     of 
heat,  light  and  moisture 
are  supplied.     The 
plowed   field  never  re- 
mains    bare,     whether 
the    farmer    sows    his 
not ;    and    cultivated   land  puts 
superabundant      growth      of 
weeds  that    human    hands 
never     planted.     For- 
ests may  be  cut  down  and 
the      land      burned      over ; 
but     the     blackened     earth 
will   soon  be  verdant  with 
underbrush,  grasses,  weeds, 
brambles  and  wild  flowers. 
Rivers     may     be     diverted 
from      their      courses      to 
new   channels,   but   the 
old    water    courses 
will     soon     be     obliterated 
with  a  thick  tangle  of  lux- 
urious vegetation. 
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NEW  RDAD 
TO  HEALTH 


hy  M.A.Hoxsey 


Each  new  discovery  in  the  world  of  medicine  and  surgery  secures  its  believers  and  adherents.  Each  school  has 
its  critics  and  its  enemies.  A  hearing  is  always  due.  however,  to  any  claimant  who  promises  relief  for  our  multiform 
physical  ills.  The  method  of  preventing  and  treating  disease  here  described  is  not  new.  but  popular  description  of  it 
is.     Technical  World  Magazine  prints  this  article  for  that  reason. 


THE  mirage  of  health !  How  it 
has  been  followed  since  his- 
tory began!  Nineteen  cen- 
turies ago  St.  Paul  in  record- 
ing his  great  vision,  wrote 
"There  shall  be  no  more  pain"  and  from 
that  distant  time  to  the  present,  we  have 
been  trying  to  realize  the  dream.  Study- 
ing, experimenting,  trying  out  new 
theories,  each  succeeding  generation 
coming  a  little  nearer  the  goal. 

For  centuries  the  "Old  School"  had 
the  healing  art  in  its  own  hands,  depart- 
ing farther  and  farther  from  the  phi- 
losophy of  Hippocrates  that  Nature  did 
most  of  the  curing,  rudely  opposing  this 
theory  by  doses  and  decoctions  that 
would  make  the  most  dyed-in-the-wool 
Allopath  of  today  gasp  in  consternation. 
Had  Hahnemann  done  nothing  more  for 
the  world  than  utter  his  protest  against 
the  therapeutics  of  his  day,  humanity 
would  still  owe  him  a  debt  of  gratitude. 
But  he  also  demonstrated  the  efficacy  of 
attenuated  doses,  following  this  radical 
teaching  with  the  assertion  that  more 
than  one  drug  at  a  time  even  in  minute 
quantities  was  harmful.  If  his  doctrine 
of  medication  by  olfaction  had  been 
accepted  we  would  be  farther  along  on 
the  march  toward  the  city  of  Ease.     It 


has  taken  two  hundred  more  years  to 
convince  us  that  drugs  do  not  give  per- 
fect surcease  from  pain. 

In  1875  Dr.  Taylor  Still,  in  further 
remonstrance  against  the  prevailing 
methods  of  treatment,  drove  in  the  enter- 
ing wedge  of  drugless  healing  by  intro- 
ducing a  system  of  blood  stimulation  by 
manipulation,  that  claimed  to  treat  suc- 
cessfully all  diseases  outside  the  realm  of 
surgery  without  recourse  to  medicine. 
This  was  quickly  followed  in  1876  by 
Christian  Science  with  its  absolute  nega- 
tion of  pain  or  the  materials  from  which 
to  produce  it,  drawing  to  its  fold  thou- 
sands who  were  still  patiently  watching 
the  beacon  light  of  the  mirage. 

But  "facts  are  stubborn  things."  \\q 
have  a  material  body  that  feels  pain 
when  not  in  good  condition  and  the 
necessities  of  existence  force  us  to  work 
for  the  wherewithal  to  live.  Therefore 
the  meditation  and  rarification  of  thought 
required  for  denial  of  pressing  conditions 
was  difficult  of  achievement,  hampered 
as  we  are  with  what  seem  like  bodies. 

Hydro-theraphy  took  cognizance  of 
these  and  tried  to  heal  us  with  water 
applied  inside  and  out,  taking  care  to 
shock  the  spine  with  cold  during  the 
process.     Electro-therapy  contributed  its 
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mite  to  the  general  welfare  in  the  non- 
drugging  campaign,  putting  an  electrode 
at  the  spine  if  desiring  to  reach  more 
than  a  local  point  of  pain ;  while  Me- 
chano-theraphy  still  further  acted  on  the 
ligaments  and  nerves  by  its  processes  of 
stretching,  jackets,  casts,  and  the  like. 
Then  the  Emmanuel  Movement  in  gent- 
ler mood  came  trying  to  educate  our  sub- 
conscious minds,  not  to  complete  nega- 
tion, but  to  the  reception  of  ideas  of 
health ;  believing  that  an  idea  acted  on 
as  truth  is  valuable  in  the  attainment  of 
the  object  sought. 

Thus  each  cult  vmconsciously  came 
nearer  and  nearer  one  truth  that  all  ease 
and  dis-ease  emanate  from  the  great 
nerve  center,  the  brain,  until  today  a  new 
science  has  developed — Chiropractic. 

What  is  Chiropractic?  What  does  it 
do?  It  is  a  coined  word  composed  of 
two  Greek  words,  which  literally  mean 
a  doing  by  hand.  Abstractly,  this  might 
be  applied  to  many  things  done  by  hand, 
but  as  applied  to  the  new  science  of 
elimination  of  diseases  it  is  a  name  given 
the  philosophy  simply  showing  its  mode 
of  application.  Chiropractic  teaches  that 
all  life  is  dependent  on  the  brain 
for  maintenance,  that  the  only  pathway 
by  which  mental  impulses  can  reach 
every  cell  and  tissue  in  the  body  is 
through  the  spinal  cord  which  gives  off 
thirty-one  pairs  of  nerve  cables  on  its 
way  through  the  neural  canal,  the  fila- 
ments of  these  cables  being  distributed 
to  their  various  destinations  through  the 
little  windows  of  the  vertebral  column. 
Any  pressure  on  a  nerve  at  its  "window" 
causes  a  lessening  of  nerve  force  or  life 
to  the  organ  supplied,  immediately  giv- 
ing rise  to  a  condition  of  weakness  in 
that  part,  that  opens  the  door  to  invasion 
from  every  passing  foe.  The  Opsonic 
theory  in  medicine  says  "keep  the  blood 
up  to  a  certain  standard — so  many  red 
corpuscles,  so  many  white  ones,  if  you 
would  have  health."  Chiropractic  goes 
back  to  the  spine  and  says  to  mankind, 
"keep  the  spinal  column  supple,  keep  the 
vertebral  discs  a  normal  thickness,  keep 
erect,  keen  the  vertebrae  in  apposition  by 
spinal  adjustments  and  health  will  be  the 
logical  result,  one  hundred  per  cent  of 
nerve  force  flowing  to  one  hundred  per 
cent  of  good  live  tissue." 

The    Chiropractor    contends    that    all 


disease,  as  well  as  its  opposite,  health,  is 
a  force  contained  within  the  body  itself, 
and  that  the  nerves  controlling  its  func- 
tions will  keep  perfect  balance  if  not  in- 
terfered with.  The  presence  of  this 
force  has  been  recognized  and  reckoned 
with  by  most  authorities  since  the  earliest 
dawn  of  medicine.  It  is  the  "Vis  Medi- 
catrix  Naturae"  of  the  early  writers,  the 
"Vital  Force"  of  Hahnemann,  the  "Sub- 
conscious Mind"  of  Hudson  and  Mc- 
Comb,  the  "Divine  Spark"  of  the  New 
Thought  Movement,  the  "All  Goodness" 
of  the  Christian  Scientist  and  the  "Na- 
ture" of  modern  medicine.  The  man 
who  introduced  Chiropractic  in  Amer- 
ica, called  this  inherent  power  "Innate 
Intelligence,"  because  it  neither  requires 
or  is  susceptible  of  any  form  of  educa- 
tion or  training.  Its  operations  being 
as  perfectly  carried  on  in  the  new  born 
babe  as  in  the  adult.  That  this  intelli- 
gent energy  has  its  seat  in  the  brain  is 
asserted  to  be  a  demonstrable  fact  and, 
not  possible  of  contradiction  ;  any  injury 
to  the  spinal  cord  however  remote  from 
the  brain  immediately  reduces  the  power 
of  the  parts  below  to  a  minus  quality ; 
while  severance  of  the  cord  is  extinction. 
It  is  the  thread  of  life. 

As  Dr.  Patchen  said  in  his  lecture 
before  the  Health  Culture  Club  of  New 
York  City  in  1907,  this  conception  is  not 
only  not  opposed  to  known  facts  of  an- 
atomy or  physiology,  it  replaces  many 
confusing  theories  regarding  the  cause, 
nature  and  removal  of  disease,  with  facts 
that  are  logical  and  easily  understood. 
The  assertion  that  the  real  and  only 
physical  cause  of  disease  is  a  mechanical 
interference  with  the  flow  of  inherent 
energy  from  the  brain  to  the  suffering 
part  or  organ  and  that  this  interference 
in  the  majority  of  cases  is  due  to  a 
vertebral  subluxation  is  so  different  from 
all  theories  of  causation  heretofore  ad- 
vanced that  at  first  it  seems  fanciful  and 
visionary,  if  not  flagrantly  untenable ; 
but  the  more  attentively  the  cause  of  dis- 
ease is  studied  from  this  view  point,  the 
more  reasonable  it  appears.  The  chiro- 
practor argues  that  if  the  normal  body 
is  a  perfect  machine,  it  is  evident  that  so 
long  as  each  part  sustains  a  proper  me- 
chanical relation  to  every  other  part  and 
is  supplied  with  abundant  power,  the 
result  of  its  activities,  however  numer- 
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ous,  cannot  be  other  than  health.  Any 
excess,  deficiency  or  irret^ularity  of 
action  is  a  form  of  (hsease  (hie  to  me- 
chanical obstruction  preventing'  normal 
transmission.  That  pressure  on  a  nerve 
interferes  with  its  conductivity,  that  this 
pressure  prevents  the  organ  or  part  to 
which  this  nerve  is  a  conveyor  from  per- 
forming its  functional  duties,  are  facts 
verified  almost  daily  in  the  nervous 
wards  and  clinics  of  every  hospital  in  the 
land.  The  only  real  difference  of  opinion 
that  exists,  is,  regarding  whether  the 
slight  subluxation  of  the  spine  produces 
enough  pressure  to  be  the  cause  of  dis- 
ease. A  far  more  satisfactory  answer  to 
this  question  than  either  argument  or 
verbal  affirmation  affords,  is  the  clinical 
fact,  a  thousand  times  verified,  that  as 
soon  as  the  detected  subluxation  is  prop- 
erly adjusted  and  the  normal  flow  of 
mental  impulses  re-established,  disease, 
whatever  may  be  its  nature,  name,  or 
location,  begins  to  disappear. 

Clinical  records  show  that  there  is 
hardly  a  recognized  form  of  disease 
that  has  not  been  successfully  removed 
by  spinal  adjustments — not  excepting  the 
dreaded  infantile  paralysis,  for  which 
Chiropractic  claims  to  have  done  more 
than  any  other  form  of  treatment 
known  to  science.  Spinal  adjustment 
is  not  actually  a  new  science.  The 
principles  underlying  it  are  as  old  as 
the  vertebral  column.  For  more  than 
a  century,  Bohemians  have  been  using  a 
crude  form  of  spinal  thrust,  in  both  acute 
and  chronic  diseases,  its  greatest  ex- 
ponent in  Northern  Europe  being  an  old 
physician  named  Pau  Jas  Vejooda, 
whose  fame  still  rings  throughout  Bo- 
hemia. In  America  it  was  brought  to 
light  by  D.  D.  Palmer,  who  likefy  first 
saw  it  demonstrated  by  the  Bohemians. 

Palmer's  first  patient  was  Harvey  Lil- 
lard,  who  was  adjusted  for  deafness  in 
1875,  recovered,  and  still  resides  in  an 
Iowa  city.  Palmer  established  a  school 
to  teach  the  science  and  from  this  be- 
ginning has  developed  a  strong  branch  of 
the  drugless  healing  art  which  is  now  at- 
tracting wide  attention. 


Everything  must  have  its  trial  stage. 
Chirojjractic  has  been  no  exception.  For 
some  year  the  teaching  was  full  of  gross 
errors,  and  the  better  educated  class  of 
people  looked  askance  at  the  theory  of 
spinal  adjustment  as  the  raving  of  a  well 
intentioned  but  mistaken  man.  Now  the 
numbers  ready  to  testify  to  the  efficacy 
of  this  method  of  drugless  healing  lift 
Chiropractic  out  of  the  experimental 
stage  into  a  science  that  mankind  will 
bless. 

It  is  doing  much  for  this  generation, 
with  the  spines  that  have  had  no  care — 
always  abuse.  It  will  do  infinitely  more 
with  the  children  that  can  be  put  and 
kept  in  good  condition,  preventing  the 
curves,  the  subluxations,  the  misalign- 
ments, that  throw  wide  the  doors  to  the 
long  list  of  diseases  we  have  heretofore 
considered  as  our.  necessary  heritage. 
Perhaps  eventually,  the  Chinese  idea, 
"pay  the  physician  to  keep  you  well — no 
pay  if  ill"  will  prevail  in  this  country. 
We  need  never  be  ill  any  longer  than 
required  to  remove  the  cause,  unless  it 
has  remained  so  long  it  must  have  the 
surgeon's   knife. 

Prophylacsis  is  one  of  the  watchwords 
of  this  day.  We  don't  wait  to  have  ma- 
laria before  flooding  the  cesspools  and 
swamps  with  oil,  nor  do  we  wait  for  an 
epidemic  before  taking  sanitary  meas- 
ures to  prevent  it — that  is,  we  don't  if 
we  are  wise.  Soon  we  will  take  the  same 
precautions  regarding  these  wonderful 
bodies  of  ours.  Everyone  wants  to  be 
well.  Everyone  wishes  to  live  to  a  good 
old  age,  able  to  enjoy  all  the  days  in  this 
glorious  old  w^orld.  Any  body  of  scien- 
tists pointing  the  way  is  a  boon  to  hu- 
manity. W^e  are  beyond  the  stage  when 
anything  is  looked  upon  coldly  because  it 
is  new:    This  is  the  age  of  marvels. 

Chiropractic,  as  the  latest  word  in 
drugless  healing,  though  still  in  its  in- 
fancy, is  a  lusty  child  that  will  be  heard. 

Death  is  and  ever  will  be  the  inevitable 
sequel  to  all  life ;  but  if  we  would  only 
do  a  small  fraction  of  what  we  know 
toward  living,  what  a  tremendous  in- 
crease in  longevity  there  would  be! 


D   C 


2  O 


HOW 
ENGLISH  TRAINS 
MAKE  SPEED 

by  } .  Rendell  WilsorL^ 


E 


^  XGLAND  is  such  a  small  blot 
on  the  map  that  to  cross  it  by 
railroad  occvipies  but  a  few 
hours.  Despite  this  fact  the 
Britisher  is  not  contented, 
although  he  is  not  generally  regarded  as 
a  hustler,  unless  he  can  travel  across  the 
short  distance  at  a  very  high  rate  of 
speed  with  minimum  loss  of  time.  To 
meet  his  wishes,  and  also  to  satisfy  the 
American  tourist  the  Great  Western  Rail- 
way Company  has  improved  its  roads  and 
trains  until  it  has  brought  time  saving 
to  a  fine  art.  Their  most  famous  train, 
the  Cornish  Riviera  Express,  which  runs 
from  London,  to  Penzance,  and  vice- 
versa,  shedding  coaches  en  route  at  full 
speed,  undoubtedly  represents  the  world's 
finest  and  probably  the  fastest  means  of 
traveling. 

Every  morning,  punctually  at  ten- 
thirty  the  great  train  gracefully  glides 
out  of  the  Paddington  terminus,  Lon- 
don, and  quickly  gathering  speed  does  not 
slacken  down  until  she  reaches  Plymouth, 
a  distance  of  two  hundred  and  twenty- 
five  miles,  four  hours  later  where  the 
passengers  and  mails  for  America  are 
disembarked  to  be  quickly  transferred  to 
the  awaiting  tender  that  will  convey  them 
to  the  big  impatient  liner  beyond 
the  breakwater.  But  before  reaching 
Plymouth,  coach  after  coach  laden  with 
passengers   for  the   intermediate  towns, 
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had  been  slipped  while  the  train  was  run- 
ning at  nearly  seventy  miles  an  hour  at 
Westbury.  Taunton,  and  Exeter. 

The  latter  town  is  one  hundred  and 
seventy-three  miles  from  London  and  the 
coach  that  has  been  disconnected  from 
the  main  part  of  the  train  a  little  way 
out  of  the  station  draws  up  at  the  plat- 
form at  1 :30  p.  m.,  the  speed  having 
averaged  fifty-four  and  one-half  miles  an 
hour  all  the  way.  The  writer  has  fre- 
quently traveled  by  this  train,  and  each 
time  it  has  arrived  from  one  to  three 
minutes  ahead  of  scheduled  time.  To 
travelers  in  the  rear  part  of  this  train,  it 
is  very  curious  to  find,  on  getting  out  of 
the  coach  at  Taunton  or  Exeter,  that 
there  is  no  sign  of  the  remainder  of  the 
train  which  has  already  disappeared 
round  the  curve  some  two  miles  ahead. 
From  Plymouth  the  train  continues  its 
journey,  at  the  same  speed  to  Penzance. 

The  work  of  uncoupling  the  coaches 
at  seventy  miles  an  hour,  the  rate  the 
train  has  to  travel  over  level  sections,  is 
quite  simple  and  is  not  attended  with  the 
slightest  danger.  In  fact  there  has  been 
no  accident  during  the  several  years' 
service,  which  has  of  late  been  vastly 
improved.  Just  outside  the  station,  where 
a  coach  is  to  be  disconnected,  the  con- 
ductor signals  with  a  green  flag  from  his 
window  to  the  engine  driver  who  is  on 
the  lookout.     The  driver  temporarily — 


DROPPING  COACHES  OFF  AN  EXPRESS  TRAIN. 
American  mail  from  Plymouth  to  London 


almost    imperceptibly — slows    down    the      on  the  chain  couplino-s,  allowinj^  the  con- 
engine  which  eliminates  the  pulling  strain      ductor  to  knock  off  the  coupling  links, 


TWO  MORE  CARS  GONE. 
The  journey  is  made  in  four  hours,  at  an  average  speed  of  55  miles  an  hour. 
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IN  THE  PADDINGTON 


and  disconnect  the  dog-clutch  attachment 
of  the  vacuum  brake,  the  latter  auto- 
matically sealing  itself.  So  it  will  be  seen 
that  the  faster  the  train  is  moving  the 
easier  it  becomes  to  "cast  off."  While 
the  main  section  of  the  train  is  gathering 
speed  and  disappearing  in  the  distance, 
the  conductor  of  the  slipped  coaches 
gently    brings    them   to    a    standstill    by 


means  of  a  hand-brake.  The  exact  posi- 
tion to  slip  the  coaches,  in  order  to  enable 
them  to  run  into  the  station,  has  been 
gauged  by  the  officials  to  a  nicety.  I 
omitted,  by  the  way,  to  mention  that  the 
total  distance  to  Penzance,  three  hundred 
and  five  miles  is  done  in  three  hundred 
and  ninety-five  minutes,  including  stops 
at  Plymouth  and  Truro.    The  up  train-^ 


STATION.  LONDON. 

a  duplicate — which  leaves  Penzance  at  10 
a.  m.  stops  at  half  a  dozen  stations  to 
pick  np  coaches  before  reaching  Exeter, 
whence  the  three  hours'  journey  is  made 
to  London  without  a  further  halt,  reach- 
ing there  at  4:45  p.  m.  It  is,  of  course, 
only  the  down  train  that  slips  coaches,  as 
the  train  is  run  for  the  convenience  of 
passengers  between  London  and  the  big 


western  towns.  For  the  intermediate 
towns  between  the  important  points  there 
are  other  trains  to  accommodate  all  trav- 
elers. 

To  maintain  such  a  high  rate  of  speed 
daily,  with  comfort  and  safety  to  the 
passengers,  many  hundreds  of  thousands 
of  dollars  had  to  be  spent  on  the  tracks, 
and  through  all  stations  en  route  an  addi- 
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ONE  OF  THE  FINEST  TRAINS  IN  EUROPE— LATEST 
Extra  breadth  is  gained  by  the 


tional  set  of  rails  had  to  be  laid  down  in 
order  that  the  non-stop  trains  can  run 
through,  while  slower  or  local  trains  are 
drawn  up  at  the  station  platforms.  This 
prevents  the  objectionable  method  of 
shunting  slow  intermediate  trains  into 
sidings,  until  their  faster  sister  has  gone 
past.  Not  only  has  this  been  done,  but 
hand-picked  stone  ballast  has  been  care- 
fully laid  between  the  metals,  while  the 
rails  are  firmly  held  in  position  by  heavy 


iron  clamps,  and  not  merely  by  the  use  of 
iron  bolts  as  is  the  case  in  the  United 
States. 

Between  the  rails,  at  certain  points, 
water  troughs  have  been  laid  down,  en- 
abling the  engines  to  pick  up  water  while 
running  at  well  over  a  mile  a  minute,  by 
means  of  a  scoop  from  the  engine  tank, 
pumps  not  being  necessary.  The  illustra- 
tion depicting  the  water  troughs  will  also 
show  how  beautifully  the  track  is  made. 


TROUGHS  BETWEEN  THE  RAILS  TO  ENABLE  ENGINE  TO  TAKE  WATER  WHILE 

RUNNING  AT  FULL  SPEED. 

The  rail  bed  is  of  hand-picked  stone. 
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Dust,  a  thin,<4"  one  suffers  from  terribly 
on  the  American  and  Canadian  railroads, 
is  absolutely  an  unknown  quantity,  and  it 
is  possible  to  sit  at  an  open  window  with- 
out the  slightest  discomfort.  Actual  trav- 
eling', too,  is  so  delightfully  smooth,  there 
being  no  jolting  whatever,  that  it  is 
almost  impossible  to  realize  that  the  train 
is  moving  at  all,  let  alone  to  conceive 
that  it  is  rolling  along  at  somewhere 
in  the  neighborhood  of  seventy  miles  an 
hour,  this  high  speed  being  exceeded 
over  some  sections,  for  at  times  the  en- 
gineer attains  a  speed  of  about  eighty 
miles  per  hour — which,  certainly,  is  a 
record  for  any  railway  system,  no  matter 
in  what  country  it  may  be  located,  old 
world  or  new. 

Why  will  untraveled  Americans,  and 


some  who  have  been  abroad,  too,  for  that 
matter,  persist  in  their  incredulity  of  the 
engineering  capacity  of  "foreigners"? 
The  achievements  abroad,  in  the  railroad 
world,  leave  nothing  that  the  citizens  of 
the  republic  can  supply.  All  the  com- 
forts— with  the  discomforts  left  out — 
are  to  be  found  on  the  first-class  English 
trains.  There  is,  of  course,  a  distinct 
dift'erence  in  the  manner  of  building  the 
coaches.  Each  car  on  these  crack  Eng- 
lish express  trains  is  built  on  the  corridor 
system,  as  it  is  called ;  that  is  to  say,  it 
is  divided  in  the  first-class  carriages  into 
a  number  of  compartments,  each  capable 
of  holding  four  persons ;  in  the  third- 
class  carriages — there  are  no  second-class 
— into  compartments  made  to  hold  six 
persons. 


A  COACH  THAT  HAS  BEEN  -SLIPPED'-  ARRIVING  AT  ST.  DAVID'S  STATION.  EXETER. 
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STRANGE 

PULSING 

WELL 


A 


STRANGE  phe- 
nomenon is  the 
pulsing  well  at 
Orlando,  Flor- 
ida. Running 


north  from  Lake  Okech- 
obee,  through  the  central 
part  of  the  state,  is  a  ridge 
of  land  called,  by  the  geolo- 
gists, the  backbone  of  Flor- 
ida. This  elevated  section 
is  from  125  to  200  feet 
higher  than  the  surround- 
ing country.  In  this  back- 
bone country  the  rivers  are 
nearly  all  underground.  The 
country  is  honeycombed 
with  subterranean  streams. 
The  lakes  in  that  part  of 
the  state  are  formed  by 
cave-ins.  The  underground 
rivers  cause  the  lime  rock 
to  erode  to  such  an  extent 
that  the  earth  caves  in, 
forming  a  body  of  water. 
The  lakes  in  the  north  were  formed 
in  a  much  different  way,  by  the 
detaching  of  huge  masses  of  ice  from 
the  moving  glaciers  in  the  age  of  ice ; 
masses  of  debris  and  drift  material  clos- 
ing in  about  the  ice  mass,  the  latter  then 
slowly  melting,  formed  a  lake,  when  the 
glacier  had  receded.  All  over  this_Flor- 
ida  ridge  are  found  sink  holes,  which 
even  now  are  constantly  being  made  by 
the  sinking  in  of  the  earth,  in  places. 
The  study  of  the  subterranean  streams  of 
Florida  is  an  interesting  one. 

On  the  low  lands  surrounding-  this 
ridge  artesian  wells  are  easily  drilled  and 
are  successfully  used  for  irrigation  pur- 
poses by  truck  gardeners  and  fruit 
growers  and  for  water  supply  in  the 
cities.  The  source  of  these  wells  is  the 
underground  streams  in  the  backbone 
country. 
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Well  at  Fairvikw  Lake.  Fla..  \\hich  Every  Six  Minutes.  Spouts 
TO  A  Height  of  Fifty  Feet. 


At  Orlando  there  are  no  flowing  wells, 
as  there  is  no  "head"  for  the  water  pres- 
sure. Instead  of  flowing  wells,  where 
pipes  have  been  driven,  the  surface  water 
is  sucked  in,  drawn  out  of  sight,  carried 
away  by  the  underground  streams.  Tak- 
ing advantage  of  this  phenomenon,  in- 
stead of  having  a  sewage  svstem,  the 
people  of  that  city  have  driven  pipes  in 
the  ground,  through  which  the  surface 
water  and  sewage  is  carried  away. 

At  FairView  lake,  in  the  suburbs  of 
the  city,  was  driven  a  pipe  to  get  rid  of 
the  surplus  water.  To  the  surprise  of 
the  people,  when  the  water  began  to  run 
down  in  the  pipe,  at  an  interval  of  every 
six  minutes,  it  would  come  back  again 
with  a  roar  and  spout  up  in  the  air 
to  a  height  of  50  feet,  then  as  suddenly 
recede  and  disappear  with  a  strange 
sound. 


Thk  Hand  That  Grasps  the  Throttlk. 

Tho  stront'  and  sinewy  left  hand  of  a  locomotive 

ensinour. 


The  Hand  of  an  "Artistic  Surgeon." 

It  is  adapted  to  thf  most  delicate  work  in  the  use  of 

the  knife. 


THE    MARK    OF    THE    CRAFT 

By 

F.    R.    BENDLOW 


IT  was  a  shrewd  scientist  who  first 
made  the  observation  that  man's  su- 
periority over  all  other  creation  is 
due  to  the  fact  that  he  is  able  to 
make  his  thumb  and  little  finger 
meet.  Which  is  merely  another  way  of 
saying-  that,  if  it  were  not  for  the  won- 
derful ac'aptability  of  the  hand  to  all 
purposes,  man's  dominance  over  the 
lower  creatures  and  over  matter  would 
be  an  impossibility. 

Of  course  no  two  pairs  of  hands  are 
just  alike.  Some  are  broad  and  stubby, 
apparently  fitted  for  heavy  work.  Others 
are  slender  and  flexible,  seemingly  suit- 
able for  occupations  requiring  delicate 
skill  or  extreme  lightness  of  touch.  The 
occupation   we   should   choos'e   as   a   life 


work,  if  only  an  analysis  of  this  sort 
were  possible,  might  be  shown  to  de- 
pend in  large  measure  upon  the  sort  of 
hand  with  which  we  were  originally  en- 
dowed. Yet  who  looks  to  the  shape  of 
his  hands  when  considering  .his  career  ? 
Or,  do  brain  and  hand  actually  act  in 
sympathy?  If  so,  which  controls  the 
other?  Is,  for  instance,  the  heavy, 
beefy  hand  of  a  butcher  merely  the  in- 
evitable result  of  his  rather  gross  trade 
of  slaughtering  cattle  and  of  dressing 
meats,  or  is  it  because  he  has  such  a 
hand — and,  hence,  a  mind  adapted  to 
this  purpose  and  correspondingly  sug- 
gestive of  the  trade  of  the  butcher — that 
he  naturally  turns  to  this  occupation  ? 
Could    this    question    be    positively    an- 
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swered,  the  tendency  of  a  youth's  abih- 
ties  might  be  made  manifest  to  sohcitous 
teachers  and  anxious  parents  long"  be- 
fore the  mind  itself  gave  a  hint  of  any 
special  bent. 

The  scientific  reading  of  palms — not 
the  pseudo-science  of  the  palmist — is, 
however,  regardless  of  these  issues,  well 
worthy  of  respect  and  attention,  so  far 
as  it  relates  to  the  influence  of  occupa- 
tion on  the  shape  of  the  hand.  Every 
man  who  uses  tools  bears,  on  his  palms 
and  fingers,  definite  signs  of  his  vocation, 
not  merely  indicat- 


ive of  whether 
work  is  light 
heavy,  but  of 
specific    nature 


his 
or 

the 
of 


the  occupation 
itself.  Varying  in 
degree  with  the 
length  of  time  in 
which  they  have 
been  in  service,  the 
hands  of  a  group 
of  men  engaged  in 
diverse  trades  tend 
to  differ  more  and 
more,  that  is,  they 
become  specialized. 
Perhaps  one  of 
the  very  best  ex- 
amples that  could 
be  selected  to  show 
this  is  the  hand  of 
the  cobbler.  The 
most  inexperienced 
interpreter  could 
tell  at  a  glance  that 
the  owner  of  this 
hand  lived  by  the 
skill  of  his  fingers 

and  not  by  the  use  of  his  brain.  It  is 
almost  deformed,  so  gnarled  and  twisted 
is  it,  yet  it  is  a  strong  hand,  too.  It  is 
characterized  by  strikingly  broad  and 
flat  fingers,  with  the  thumb  also  flattened 
out.  This  last  is  caused  by  the  constant 
pressure  exerted  in  cutting  the  leather 
for  heels  and  soles.  During  this  oper- 
ation, which  calls  for  considerable 
strength,  the  fingers  are  set  firmly 
against  the  hard  leather  while  the  knife 
is  gripped  tightly  in  the  fist — an  action 
that  rounds  out  the  balls  of  the  hands. 
The  index  finger,  which  receives  more 
pressure  than  do  the  others,  is  flattened 


rHK  Gnarled  and  Twisted  Hand  of 
Cobbler. 


out  almost  as  much  as  the  thumb,  but 
in  a  somewhat  different  way,  as  it  loses 
some  of  its  bluntness,  tapering  to  a 
fairly  well-rounded  point.  This  is 
caused  by  picking  up  nails  with  it  almost 
exclusively,  a  process  not  requiring 
strength,  but  dextrous  quickness,  so  that 
the  finger  is  obliged  to  alter  in  shape  to 
meet  this  need.  It  is  really  an  instance 
of  the  very  rapid  evolution  of  a  member  to 
become  adapted  to  a  particular  use.  The 
thumb  on  the  left  hand  of  a  shoemaker 
differs  from  that  on  his  right ;  it  is  not  so 
broad  and  flat, 
being  used  mainly 
to  hold  the  leather 
in  position,  while 
the  hammer  is  driv- 
ing the  nails. 

In  sharp  contrast 
to  this  rough  fist 
is  the  fine,  delicate 
hand  of  the  pianist. 
The  whole  is  well 
formed,  an  d 
shapely.  The 
skin  appears 
smooth,  and  one 
might  wonder  at 
first  glance  what 
were  its  distin- 
guishing character- 
istics, but  on  closer 
inspection  all  the 
fingers  will  be 
found  to  be  unusu- 
ally flat  at  the  tips, 
which  comes  from 
pressing  down  the 
keys.  The  fingers 
themselves  are 
rather  long,  and  in- 
dicate an  easy  flexibility.  Nature's  gift 
in  this  respect  has  been  increased  by 
long  practice  in  running  over  the  board. 
The  somewhat  elongated  thumb  and 
little  finger  naturally  spread  out  to  one 
side.  This  comes  from  repeated  span- 
ning of  octaves.  Difficuky  is  sometimes 
experienced  by  the  musician  in  using  in- 
dependently of  the  other  fingers  the  third 
or  ring  finger.  To  overcome  this,  play- 
ers sometimes  have  the  tendon  extensor 
severed  with  the  knife,  leaving  the  finger 
free  to  act  alone.  The  hand  of  a  stenog- 
rai)her,  with  reference  to  the  flattened 
character  of  the   finger  tips,   somewhat 


TiiK  Lkft  Hand  np  a  Pianist. 
It  is  d<'licat<>  and  shapL-lv. 


Thk  Insicma  Ml-    rill-  m-onk  Mason 
The  c'ttccts  of  wratliLr  and  coarse  work. 


resembles  that  of  the  pianist  which  has 
been  described. 

One  does  not  usuahy  think  of  a  sur- 
geon as  an  artist.  But  there  is  art  in 
surgery,  as  well  as  in  music,  sculpture, 
or  any  of  the  fine  arts.  One  of  the 
hands  shown  herewith  is  that  of  a  sur- 
geon, who  may  be  said  to  practice  his 
profession  as  an  art.  It  is  that  of  a  man 
who  delights  in  difficult  operations  where 
precise  technique  is  absolutely  essential. 
Probably  he  would  gauge  the  movement 
of  the  knife  to  the  fineness  of  a  hair's 
breadth,  where,  as  in  dissecting  a  fibroid 
goitre,  for  instance,  cutting  one  tiny 
fraction  of  an  inch  too  far  would  mean 
the  death  of  the  patient,  or,  as  in  cutting 
into  the  skull,  the  slightest  slip  of  his 
trephine — as  the  instrument  used  in  such 
work  is  called^ — might  cause  the  instru- 
ment to  enter  the  dura,  or  fibrous  mem- 
brane that  covers  the  brain.  The  man 
with  such  an  hand  as  this  would  feel  the 
humiliation  of  his  mistake  as  much  as  he 
would  the  death  of  the  patient.  But 
under  the  directions  of  the  artistic  sur- 
geon such  slips  rarely  occur,  and  the 
most  dangerous  and  difficult  operation 
will  move  like  clock  work.  Nurses  and 
assistants    work    with    clear    heads    and 


steady  nerves,  and  to  all  observers  the 
operation  becomes  not  only  a  question  of 
the  health  and  recovery  of  the  patient, 
but  also  a  beautiful  piece  of  technique, 
or  surgery  for  surgery's  sake. 

The  surgeon's  hand,  unlike  that  of  a 
man  in  a  trade  or  cruder  occupation, 
bears  no  definite  tool  marks.  The  skin 
on  the  hand  of  the  busy  surgeon  is.  how- 
ever, often  dry  and  dull  looking,  because  . 
of  the  frequent  processes  of  "scrubbing 
up"  and  plunging  in  solution  of  bichlo- 
ride of  mercury  for  sterilization,  and  the 
almost  constant  wearing  of  rubber  gloves 
while  at  work. 

The  blacksmith  is  one  of  those  whose 
occupation  is  plainly  stamped  upon  his 
fingers.  The  typical  blacksmith's  hand 
is  square.  The  index  and  the  two  ad- 
jacent fingers  in  this  i)articular  instance 
are  very  nearly  of  the  same  length.  The 
little  finger  is  somewhat  shorter  propor- 
tionately than  these  three.  The  ball  of 
the  little  finger  however,  together  with 
that  of  the  thumb,  is  especially  well  de- 
veloped :  in  fact,  all  the  fingers  show  well- 
rounded  balls,  with  the  tips  remarkably 
broad.  These  changes  from  the  original 
shape  are  due  largely  to  the  smith's 
grasping  the  tongs,  and  the  thumb  also 
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gets  its  short  and  broad  character  from 
being  k^pt  busy  pressing  against  this  in- 
strument. The  right  hand  varies  some- 
what from  the  left,  being  broader  and 
bulkier,  and  even  more  muscular.  The 
wrist  also  is  thicker,  and  more  sinewy. 
The  fingers,  naturally  quite  short  and 
powerful,  have  been  given  a  ckimsiness 
of  appearance  in  addition  to  their  stub- 
biness,  owing  to  the  fact  that  the  right 
hand  wields  the  heavy  hammer.  Na- 
ture's best  way  of  meeting  such  a  strain 
as  this  is  to  thicken  the  muscles  of  the 
hand  and  fingers. 

In  the  same  gen- 
eral mechanical  class 
as  the  blacksmith  is 
the  locomotive  engi- 
neer. Instead  of  a 
rough,  bulky,  and  ill- 
shaped  hand,  one  is 
a  bit  surprised  to 
find,  that,  while 
strong  and  sinewy, 
it  is  nevertheless  well 
proportioned.  The 
left  hand  is  selected, 
rather  than  the  right, 
as  being  typical  of 
this  profession,  be- 
cause it  is  the  one 
which  is  kept  upon 
the  throttle,  which 
controls  the  steam 
pressure.  This  almost 
constant  clenching 
of  the  fist  has  a 
marked  efifect  upon 
the  mounts  of  the 
hands  at  the  roots 
of  the  fingers.  They  are  unusually  well- 
developed  ;  at  the  same  time  they  are 
somewhat  closely  pinched  together,  so 
that  little  broken  cavities  or  deep  creases 
are  formed  between  them.  The  thumb 
does  not  perform  action  so  independently 
as  in  some  of  the  other  trades.  It  will  be 
noticed  that  where  it  joins  the  hand  it  is 
somewhat  flattened  by  the  pressure  of  the 
throttle.  The  little  finger,  playing  almost 
as  important  a  part  as  do  its  fellows,  is 
constantly  exercised,  and  looks  almost 
')Ut  of  proportion  if  compared  with  a 
normal  hand.  The  wrist  from  this  con- 
-stant  gripping  has  become  strong,  firm, 
and  sinewy.  The  whole  hand  indicates 
the  combination  of  physical  strength  and 


His  Occupation  Is  Stamped  Upon  His  Fingers— 
THE  Blacksmith. 


right  hand 


brain  power,  and  presents  an  excellent 
instance  of  a  man  who  must  use  alert  in- 
telligence and  initiative,  instead  of  mere 
mechanical  skill  alone. 

A  hand  similar  to  this,  in  one  respect, 
but  dififering  in  most  other  ways,  is  that 
of  the  stone  mason.  From  grasping  the 
trowel  while  laying  mortar  eight  hours 
during  the  day,  firm  little  ridges  and 
wrinkles,  as  on  the  hand  of  the  engineer, 
appear  at  the  roots  of  the  fingers,  but 
there  is  not  the  same  strength  and  bold- 
ness of  outline ;  in  fact,  the  impression 
is  almost  that  of  "mushiness."  Working 
in  a  moist  medium — 
mortar — the  palm  a 
great  deal  of  the 
time  is  in  a  half- 
soaked  condition, 
and  this,  being 
pressed  upon  by  the 
handle  of  the  trowel, 
it  is  almost  inevitable 
that  there  should  be 
a  general  spreading 
of  the  hand.  Stone 
masons  complain 
that,  in  the  early 
years  of  their  career, 
and  sometimes  later 
even,  they  suffer 
from  sore  hands,  and 
from  scaling  off  of 
the  skin.  Though  in 
a  lesser  degree,  they 
undergo  in  this  re- 
spect an  experience 
somewhat  similar  to 
that  of  a  scrub  or 
wash  woman.  The 
as  well  as  the  left,  is  also 
sometimes  used  in  picking  up  stone  or 
in  shifting  it  into  position.  From  this 
the  fingers  become  flattened  and  project 
a  little  from  the  sides,  at  the  tips.  The 
thumb  has  the  same  flattened  appearance 
on  the  inside,  between  the  knuckles,  from 
the  pressure  of  the  handle  of  the  trowel, 
as  was  noticed  in  the  case  of  the  engi- 
neer, from  the  pressure  of  the  throttle. 

To  the  expert  skilled  in  the  reading 
of  hands  the  tailor's  forefinger  quickly 
betrays  him.  The  cloth  on  which  he  is 
sewing  is  held  tightly  over  the  tip  of 
the  index  finger  on  the  left  hand ;  the 
thumb  and  middle  fingers  grasp  the  ma- 
terial   underneath.    The    flesh    on    the 


Thk  Tailor's  Forefinger  Bi:tr  \ys  Him, 
The  Thumb  Is  Flattened. 


Both  Thumb  and  Forefinger  of  the  Typesetter 
Undergo  a  Marked  Change. 


finger  is  thus  drawn  down  as  if  it  were 
held  in  a  cast.  The  thumb  is  consider- 
ably tiattened  on  the  hand  from  holding 
the  cloth,  and  the  pressure  coming-  on 
the  middle  finger  twists  the  flesh  slightly 
to  one  side.  The  general  impression  from 
this  hand  is  that  of  a  plodding,  earnest 
individual  without  any  special  brain 
force. 

The  slender  hand  of  the  typesetter  is 
perhaps  more  unusual  than  any  hand 
which  has  been  discussed.  Three  of  the 
fingers  seem  scarce  to  have  been  altered 
in  any  way  by  the  man's  profession.  The 
thumb  and  forefinger,  however,  have 
undergone  very  marked  changes,  so 
radical  indeed  that  it  requires  no  second 
glance  to  mark  them  at  once.  The  proc- 
ess of  setting  type  by  hand  consists  in 
])icking  up  the  tiny  bits  of  metal  from 
the  case  with  the  tips  of  these  two  mem- 
bers, and  setting  them  in  regular  order 
in  the  type-box  or  so-called  "stick"  held 
in  the  left  hand.  The  work  is  done  very 
rapidly,  and  the  act  is  repeated  many 
hundreds  of  times  a  day.  As  a  result 
of  this  employment  the  fore-finger  and 
thumb    taper    away,    becoming    slightly 


atrophied.  This  wearing  away  is  espe- 
cially marked"  in  the  sides  turned  toward 
each  other. 

Fortunate  is  it  for  the  offspring  of  the 
mechanic,  the  professional  man,  or  any 
other,  whose  hands  bear  indisputable 
marks  of  his  special  occupation,  that 
acquired  characteristics  cannot  be  trans- 
mitted— a  statement  that  was  proved 
almost  conclusively  by  Professor  August 
Weismann,  the  German  savant.  If  the 
contrary  were  the  case,  we  should  find 
that  Nature  had  sometimes  rather  incon- 
veniently predestined  a  child  to  his  life's 
pursuit  W'ithout  the  possibility  of  his 
making  a  choice  for  himself.  The  result 
would  more  than  likely  be  a  world 
divided  into  natural  castes.  It  would 
mean  the  prevention  of  individual  prog- 
ress. At  the  same  time  we  should  un- 
doubtedly have  an  embarrassingly  large 
number  of  little  tailors,  cobblers,  and 
other  juvenile  mechanics,  more,  in  fact, 
than  society  could  possibly  find  use  for, 
inasmuch  as  there  seems  to  be  a  most 
insistent  tendency  on  the  part  of  those 
following  such  occupations  to  "be  fruit- 
ful and  multiply." 
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Her  T-wo  Complaints 

Edward,  the  colored  butler  of  a  lady  in 
Washington,  had  recommended  his  mother  for 
the  position  of  cook,  but  when  the  applicant 
came  the  lady  noticed  that  she  was  not  very 
strong-looking. 


"Do  you  suppose  you  will  be  able  to  do  the 
work,  Auntie?     You  don't  look  very  healthy." 

"Yes,  ma'am,  I  is  able ;  I  ain't  nuvver  been 
no  ways  sickly  in  my  life — ain't  nuvver  had 
nuthin'  but  smallpox  an'  Edward." — Lippin- 
cott's. 

His  Sincere  Sorro-w 

"Did  I  ever  bring  back  your  ladder  that  you 
lent  me  a  week  ago?" 

"No ;  you  certainly  did  not." 

"I'm  sorry,  for  I  just  dropped  in  to  borrow 
it  again." 

Informed 

Small  Brother — "Are  you  going  to  marry 
Sister  Ruth?" 

Caller — "Why — er — I  really  don't  know,  you 
know !" 

Small  Brother — "That's  what  I  thought. 
Well,  you  are!" — Life. 

Easy  Job 

"I'd  like  to  get  on  some  big  Xew  York  news- 
paper." 

"What  would  you  do  on  a  New  York  news- 
paper?" 

"Well,  I  believe  I  could  write  the  uncon- 
firmed rumors." — Pittsburg  Post, 


Lonely  Dignity 

Uncle  Ephraim  had  put  on  a  clean  collar 
and  his  best  coat,  and  was  walking  majestically 
up  and  down  the  street. 

"Aren't  you  working  today,  Uncle?"  asked 
somebody. 

"No,  suh.  I'se  celebratin'  mah  golden  wed- 
din',  suh." 

"You  were  married  fifty  years  ago  today, 
then!" 

"Yes,  suh." 

"Well,  why  isn't  your  wife  helping  you  to 
celebrate?" 

"Mah  present  wife,  suh,"  replied  Uncle  Eph- 
raim with  dignity,  "ain't  got  nothin'  to  do 
with  it." 

Never  Fail 

"Do  vou  think  women  would  improve  poli- 
tics?" 

"Well,"  replied  Mr.  Growcher,  "after  listen- 
ing to  the  conversation  on  the  front  porch,  I'll 
say  this  for  them  :  If  they  ever  start  an  in- 
vestigation they'll  find  out  something." — Phila- 
delphia Times. 

Ever  on  Guard 

Mrs.  Brown  could  buy  nothing  but  two  aisle 
seats,  one  behind  the  other.  Wishing  to  have 
her  sister  beside  her,  she  turned  and  cautiously 
surveyed  the  man  in  the  seat  next.  She  finally 
leaned  over  and  timidly  addressed  him :  "I 
beg  your  pardon,  sir,  but  are  you  alone?" 

The  man,  without  turning  his  head  the 
slightest,  but  twisting  his  mouth  to  an  alarming 
degree  and  shielding  it  with  his  hand,  mut- 
tered :  "Cut  it  out,  kid,  cut  it  out — muh  wife's 
with  me." 
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Sure 

The  "Prodigal  Son"-  was  the  subject  of  the 
Sunday-school  lesson,  and  tlic  teacher  was 
dwelling  on  the  character  of  the  elder  brother. 

"But  amidst  all  the  rejoicing,"  said  the 
teacher,  "there  was  one  to  whom  the  prepara- 
tion of  the  feast  brought  no  joy,  to  whom  tiie 
prodigal's  return  gave  no  happiness,  only  l)it- 
terncss  ;  one  who  did  not  approve  of  the  feast 
and  had  no  wish  to  attend  it.  Xow,  who  can 
tell  me  who  this  was?" 

Silence  for  several  moments;  tlun  a  hand 
raised  and  a  small,  sympathetic  voice: 

"Please,  ma'am,  it  was  the  fatted  calf." 

Best  Course 

DoR.'\ — "So  you  ha\e  decided  to  l)reak  off 
your  engagement  with  him?" 

N()R.\ — "Yes,  but  I  don't  tliink  1  sliall  do  it 
until  after  my  birthday — as  it  comes  next 
week  !" — The  Chib-Fcllow. 

Far  Enough  for  Her 

Thk  young  lady  liad  been  a  great  iraveliT  in 
the  West.  "Been  in  California.  Oregon,  Xew 
Mexico,  and   Duluth,   I   suppose,"  inquired  tlie 


UP' 


man.  "Yes,  indeed,  I've  seen  most  every  thing 
in  the  West,"  she  vaunted.  "Ever  see  the 
Cherokee  Strip?"  "N-no,"  with  reddening 
face,  "b-but  they  do  almost." 


The  Ans-wer 

"I  don't  see  why  he  wants  to  marry  her,  lie 
has  only  known  her  a  week." 

"That's  the  answer." — Houston  Post. 

Wise  Woman 

IMiss  ITiGHSKE — "I!ut  it  is  time  for  the  guests 
to  leave." 

Hostess — "Yes ;  tliat's  why  I  want  you  to 
sing." — A'ezv  York  Sun. 


The  Present  Lively  Enough 

Wife— "To  be  frank  with  you,  if  you  were 
to  die  I  should  certainly  marry  again." 

Husband — -"I've  no  objection.  I'm  not  going 
to  worry  about  the  troubles  of  a  fellow  whom 
I  shall  never  know." — Variety  Life. 


Mike's  Prize  Pick 

".Ain't  .Mike  swearin"  beautifully  below! 
What's  up?" 

"Sure,   I   dr()])])ed  his  ])iek  on  lii>  liead." 

"  'E  must  be  wild." 

"Yes;  it  was  his  best  pick." — The  Tatler. 

Crushed  To  Death 

Mistress — "This  water  has  a  (jueer  taste." 
Careful   Servant    (who    has    heard    much 
scientific   conversation) — "It's   all    rigiit,   mum. 
There  ain't  a  live  germ  in  it,  mum.     I   run  it 
through  the  wringer." — Boston  Iris. 

Bred  for  The  Bishop 

"Look  here,  Dinah."  said  Minks,  as  lie  opened 
a  cjuestionable  egg  at  breakfast,  "is  this  the 
freshest  egg  you  can  find !" 

"Naw,  sub."  replied  Dinah.  "We've  done 
got  a  haff  dozen  laid  diss  mornin',  suh,  but  dc 
l)ishop's  comin'  down  hyar  in  September,  suh, 
and  we's  savin'  all  de  fresh  aigs  for  him, 
suh." — Harper's   Weekly. 

J8 

Why,  John ! 

Aunt  Elvira  grew  fidgety  as  she  watched 
her  niece  pile  perfectly  unworn  garments  into 
the  missionary  box.  "Them  there  corsets  look 
pretty  new  to  be  thrown  away  like  that,"  she 
finally  ventured. 

"I  adiuit  they're  perfectly  new,"  said  the 
niece,  "but  despite  the  fact  that  they  w-ere 
made  especially  for  me,  they  don't  fit." 

"Well,  of  all  the  extravagance !"  said  the  old 
lady.     "Made  to  order  !" 

She  picked  them  up,  looked  them  over,  and 
then  fairly  screamed  : 

"Look-  here,  honey,  they's  a  awful  mistake 
somewhere!  Here's  a  sign  tiiat  says:  'Made 
especially  for  John  Wanamakcr  !'  " — Every- 
body's. 
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EGGS  OF  THE  TURTLE 

THE  contents  of  the  nest  of  a  sea- 
turtle  found  in  the  West  Indies  are 
shown  in  the  ilkistration.  It  will  be 
noticed  that  the  eggs  are  nearly  spherical 
in  form  and  nearly  as  large  as  a  hen's. 
The  turtle  seldom  comes  ashore  except 
at  night  or  in  the  early  dawn.  It  is  at 
this  time  that  the  eggs  are  laid.  The 
female  turtle   searches  about  the  shore 


until  she  finds  a  suitable  place  for  a 
nest.  She  then  digs  a  hole  in  the  sand 
to  the  depth  of  about  two  feet.  She  does 
this  by  scraping  the  sand  from  under  her 
body  with  her  hind  flippers. 

The  eggs  are  dropped  one  by  one  and 
arranged  in  regular  layers  to  the  number 
of  150  or  200.  The  sand  is  then  scratched 
back  and  smoothed  over  so  carefully  that 
even  the  closest  scrutiny  would  not  reveal 
the  presence  of  the  nest.    This  done,  she 


A   iNU\EL   METHOD  OF  WATERING   HORSES. 
British  Hussars  near  London  slaking  the  thirst  of  their  mounts  in  trough  of  canvas. 


^ 


NEST  OF  TURTLE'S  EGGS. 


scurries  back  to  the  water  leaving  the 
hatching  of  the  eggs  to  the  sun's  rays. 

The  difficulties  which  Agassiz  experi- 
enced in  securing  a  turtle's  Qgg  of  a  cer- 
tain age  when  he  was  writing  his  famous 
treatise  on  turtles  illustrates  the  secret- 
iveness  of  the  creature  in  the  matter  of 
laying  its  eggs.  Agassiz  wished  to  se- 
cure a  drawing  of  the  cross  section  of  the 
shell  of  a  turtle's  egg  within  four  hours 
from  the  time  of  laying.  The  man  com- 
missioned to  secure  the  eggs  watched  the 
shores  of  a  certain  pond  steadily  night 
and  morning  for  a  month  before  he  was 
rewarded  by  the  sight  of  a  turtle  in  the 
act  of  laying  its  eggs. 

HAND  POWER  CLEANER 

A  FIRM  in  the  East  has  recently 
^"^  offered  for  sale  a  vacuum  cleaner 
that  seems  to  possess  nearly  all  the 
advantages  of  the  electrically  driven 
class,  but  is  operated  by  hand  in  much 
the  same  manner  as  the  carpet  sweeper. 
It  consists  of  a  wooden  case  containing 
the  mechanism  attached  to  a  handle,  a 


bag  contained  within  the  case  to  receive 
the  dirt,  and  a  suction  nozzle  attached  to 
the  front  end  of  the  case,  coming  nearly 
but  not  quite  in  contact  with  the  floor. 

To  operate  the  cleaner  one  needs  only 
to  move  it  backward  and  forward  over 
the  carpet,  as  in  using  a  carpet  sweeper. 

For  the  cleaning  of  walls  and  draperies 
a  rubber  hose  with  an  extension  nozzle 
is  attached  at  the  front  of  the  case,  and 
while  one  person  moves  the  cleaner 
backward  and  forward  another  applies 
the  nozzle  to  the  walls  or  hangings. 


Vacuum  Cleaner  That  Is  Operated  by  Hand 
Power. 
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Engineer  McManus.  with  the  Glass  Jar   Containing  the  Imkst 

Shovelful  of  Earth  from  New  York's  New  Subway. 
The  lowiT  photo  shows  the  block  of  asphalt  mnoved  to  obtain  this  earth. 


"WILD  MAN  FROM 
BORNEO" 

IT  has  been  left  to  Mr. 
*■  Frank   C.   Bostock,   the 
well    known    wild    aninia 
exhibitor,   to   a  c  t  u  a 
brinj^     "T  h  e 
Wild   Alan 
from  Borneo" 
to  town.     Rc- 
c  e  n  1 1 V    the 
S.    S.  'Mcdis 
came  into  the 
docks  at  Lon- 
don, bringing- 
as    deck    pas- 
senger a  fine 
orang-outang. 
He  is  a  per- 
fect specimen 
of    his    kind, 
about    seven 
years    old,    is 
covered    with 
a  tremendous 
growth     of 
hair  of  a  bril- 
liant   chestnut    hue,    and    his    arms    ex- 
tended measure  nine  feet  from  the  tips 
of  the  fingers. 

"The  Wild  Man  from  Borneo"  was 
taken  from  the  docks  to  the  Waldorf 
Hotel  where  he  held  a  reception  of  Lon- 
don journalists  and  was  introduced  to 
Baby  Meg,  a  young  chimpanzee,  Gem. 
the  famous  Bostock  gorilla,  and  Beppo, 
the  tiny  North  African  monkey,  the  idea 
being  that  the  anthropoid  apes  of  the 
Great  White  City  Jungle,  as  the  Bostock 
park  is  called,  should  be  arranged  to- 
gether, so  as  to  form  a  striking  picture 
of  the  evolution  of  the  monkey  to  the 
human  standard.  Pedro,  a  native  of 
Orinoco,  who  has  spent  his  life  among 
the  man-like  apes  of  the  world  and  pro- 
fesses to  talk  their  languages,  is  said  by 
some  to  bear  a  likeness  to  "The  Wild 
man  from  Borneo,"  and  is  declared  to 
converse  with  him  freely. 

Mr.  Bostock's  agent  who  has  had  the 
orang-outang  in  charge  during  the 
voyage  stated  that  the  man-ape  suffered 
greatly  from  insomnia  and  sickness  at 
sea.  The  cook  of  the  vessel  discovered 
that  the  "wild  man"  liked  the  music  of 
the  gramaphone  and  it  had  such  a  sooth- 


ing effect  upon  him  that  it 
never  once  failed  to  lull 
him  to  sleep. 

The  "wild  man"  prefers 
sponge  cakes  to  any  other 
form  of  food  and  rarely 
touches  fruits  of  any  kind. 
This  attitude 
of  his  in  the 
matter  of  di- 
etetics is  con- 
trary to  what 
is  generally 
believed  re- 
garding apes 
in  general. 
We  have  usu- 
a  1 1 y  been 
taught  in  sci- 
entific treat- 
ises and  in 
works  of  a 
similar  kind 
that  the 
orang-outang 
prefers  fruits 
and  vegeta- 
bles to  any 
other  form  of  nutriment. 

In  bulk  the  adult  male  orang-outang 
comes  next  to  the  gorilla,  but  owing  to 
the  shortness  of  his  legs  he  has,  as  a  rule, 
a  squatty  appearance.  The  arms,  as  has 
been  indicated  with  reference  to  our 
"Wild  Man  from  Borneo,"  are  very  long. 

SHELL  TO  ATTACK  BALLOONS 

'T'llE  Krupp  gun-making  concern  has 
•'■  patented  in  this  country  a  new  kind 
of  projectile  to  attack  balloons. 

It  explodes  on  impact — that  is  to  say, 
on  striking  the  balloon.  This,  indeed,  is 
its  most  in.iportant  as  well  as  most  novel 
feature,  inasmuch  as  a  balloon  is  so  light 
in  weight,  and  so  easily  pushed  aside  by 
a  projectile,  that  it  does  not  oft'er  the 
resistance  requisite  to  cause  the  bursting 
of  any  shell  hitherto  devised. 

But  this  particular  shell  carries  on  its 
nose  an  exploding  device  of  a  peculiar 
and  highly  sensitive  kind,  in  the  rear  end 
of  which  is  a  small  quantitv  of  an  ignit- 
ible  fuse-substance  separated  by  only  an 
inch  from  the  ignition-needle  meant  to  set 
it  off.    The  needle,  however,  is  prevented 


ENGLISH  CHESS  PLAYERS  WHO  PLAYED  WITH  LIVING  PIECES. 
As  each  move  was  made  on  the.board.  the  living  piece  that  corresponded  would  take  his  place.accordingly. 

pieces"  are  watching  the  game. 


'Captured 


from  coming  into  contact  with  the  ignit- 
ible  substance  by  a  sort  of  safety  catch. 


The  Living  Pif.ck?  Used  in  a  Game  ok  Ciikss. 

The  girls  in  white  represent  thi-  "pawns."   One  "knight' 

is  in  the  act  of  "taking"  anotlu-r.  while  the  "bishop" 

is  looking  on. 


When  the  projectile  is  discharged  its 
rapid  revokition  releases  the  catch. 

An  arrangement  of  springs  surround- 
ing the  ignition-needle  would  then  push 
the  latter  into  contact  with  the  fuse,  were 
it  not  that  the  same  centrifugal  force 
which  has  dislodged  the  catch  likewise — 
while  the  projectile  revolves  in  its  flight — 
causes  a  pressure  sufficient  to  hold  fast 
a  rod  that  passes  lengthwise  through  the 
contrivance.  On  its  rear  end  this  rod 
carries  the  ignition-needle  aforesaid, 
while  its  other  end  sticks  out  in  front  and 
spreads  into  a  sort  of  mushroom  shape. 

The  rod,  then,  while  the  shell  is  on  its 
way  from  the  gun-muzzle  to  the  target, 
is  held  merely  by  friction.  But  the  grip 
thus  retained  upon  it  is  so  slight  that 
when  the  mushroom  tip  of  the  projectile 
strikes  the  balloon,  the  shock  pushes  the 
rod  backward  with  enough  force  to  en- 
able the  springs  to  bring  the  ignition- 
needle  into  contact  with  the  fuse. 

Instantly,  of  course,  the  shell  bursts. 
In  order  to  make  sure  of  accomplishing 
a  maximum  of  destruction,  however,  the 
front  end  of  the  fuse-containing  head 
here  described  is  surrounded  by  a  piece 
of  metal  with  large  saw-teeth.  Thus,  if 
the  projectile  struck,  even  though  it  did 
not  explode,  it  would  tear  a  huge  hole 
through  the  gas-bag. 
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GOOD  MONEY  IN  BAD  EGGS 

TTIIERE  is  an  okl  sayiiii^':  "Von  can't 
"''  spoil  a  bad  egg,"  bnt  out  in  southern 
California  they  don't  take  much  stock  in 
that  proverb.  In  fact  they  handle  their 
addled  eggs  with  great  care  to  keep  them 
from  cracking"  or  otherwise  "s])oiIing." 
for  there  is  a  good  market  for  them  at 
one  dollar  each. 

Famine  prices!  you  exclaim  :  hut  that's 
not  the  answer  for  it  is  emph;iiically  a 
land  of  plenty.  Note  w  ell.  it  is  the  visit- 
ing- eastern  man,  the  shrewd  yankee,  the 
Wise  Man  of  Gotham  who  buys  addled 
eggs  at  one  dollar  per  addle. 

No,  it's  not  a  wicked  hold-up  perpe- 
trated by  the  woolly  westerner.  It's  quite 
voluntary.  The  tenderfoot  buys  it  as  a 
reminder  of  a  pleasant  experience,  some- 
thing to  place  on  the  what-not  and  show 
off  to  visitors. 

A  nice  souvenir !  A  bad  egg  at  a  dol- 
lar, by  which  to  remember  California ! 

Nay,  nay,  but  this  is  an  egregious 
error.  You  are  thinking  all  this  time  of 
the  product  of  the  humble  hen  while  I 
am  telling  you  of  that  of  the  ostentatious 
ostrich.     Yes  indeed  that's  different. 

Fact !  The  bad  egg  is  the  by-product 
of  ostrich  farms  and.  when  blown  and 
cleaned  sells  readily  to  visitors  at  the 
price  named.  The  illustration  shows  a 
cartload  of  eggs,  at  least  $100.00  worth, 
just  from  the  incubator,  where  they  have 
demonstrated  their  inability  to  incubate. 


Bad  Eggs  that  Sell  for  One  Dollar  1v\(h. 

ELECTRIC  HEATER  AND  FIRE- 
LESS  COOKER 

A  CABINET  is  now  in  use  in  the  West 
^~*'  which  will  cook  a  square  meal  at  a 
trifling  cost,  without  allowing  the  odors 
or  the  heat  to  escape  into  the  room.  The 
principle  of  the  fireless  cooker  is  com- 
bined in  this  device  with  that  of  the  elec- 
tric heating  device,  both  being  well  and 
favorably  known  as  separate  inventions 
which  make  for  kitchen  comfort.  The 
cabinet  is  built  with  the  perfect  insula- 


WHERE   EAST   MEETS  WEST. 
•An  elephant  contemplating  an  automobile  on  the  highway  between  Umballa  and  Delhi,  in  northern  India.    The  big 

beast,  it  will  be  noted,  is  laden  with  brushwood. 
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The  New  Combined 
Heater  and  Fire- 
less  Cooker. 


Narwhai.  with  Double 
Tusks. 
Considered  to  be  the 
finest  and  record-breaking 
specimen  of  the  world,  a 
rare  double  tusk  narwhal 
has  just  been  added  to  the 
national  collection  of  heads 
and  horns,  at  the  New 
York  Zoological  Park.  This 
is  a  gift  from  Mr.  H.  Cam- 
iser  de  Rham  of  New  York, 
and  was  purchased  in 
Scotland  for  .S450.  The 
prizi!  was  captured  by  a 
whaler  in  the  Arctic  seas. 


TECHNICAL   WORLD    MAGAZINE 

tion  from  heat  and  cold,  \vhich  is  the 
feature  of  the  fireless  device,  but  an  im- 
portant advantage  is  that  the  heat  isap- 
phed  from  within.  In  other  words  it  is 
not  necessary  to  bring  food  to  the  boihng 
point  on  an  ordinary  stove  and  set  it  in 
the  cabinet.  All  that  is  required  is  to 
place  the  material  for  a  meal  within  the 
compartments,  close  the  doors  and  turn 
on  the  switch.  A  thermostatic  arrange- 
ment allows  the  temperature  to  rise  to  a 
given  point,  when  the  current  is  automat- 
ically cut  off.  Then,  when  the  temper- 
ature falls  below  a  certain  point  the  cur- 
rent is  switched  on  again.  No  attention 
is  necessary  to  prevent  the  food  from 
burning. 

WALKING  STORES 

HA^'ANA,  Cuba,  is  a  city  of  walking 
stores.  You  can  see  them  on  all 
sides.  Sometimes  they  go  on  two  legs 
and  sometimes  on  four.  It  is  a  case  of 
the  mountain  coming  to  INIahomet ;  you 
do  not  have  to  go  to  the  store,  the  store 
comes  to  you.  right  to  your  door,  in  fact; 
will  walk  into  your  parlor  if  you  so  de- 
sire. 

Ladies  too  indolent  to  endure  the 
fatigue  of  shopping  can  remain  at  home 
and  have  goods  galore  brought  for  their 
inspection.  They  can  order  a  dry  goods 
store,  a  grocery  store,  or  a  general  store, 
whichever  they  desire,  and  lo!  in  a  very 
short  time  it  comes  knocking  at  the  door. 


^ 


A  FOOT  A  DAY 

AFOOT  a  day  is  the  record  of  growth 
made  by  two  California  yucca  plants 
at  the  home  of  C.  B.  Thomas  of  Pasa- 
dena. They  were  planted  from  seed 
gathered  in  the  mountains  and  required 
nine  years  to  mature.  The  fibrous  stalks 
then  shot  up  at  a  marvelous  rate  and  the 
white,  waxy  yucca  blooms  were  in  full 
glory  within  three  weeks,  remaining  so 
but  a  few  days  before  beginning  to 
droop.  Another  such  plant,  transplanted 
to  a  Pasadena  door  yard  when  quite 
small,  required  four  years  to  grow  to 
maturity  and  attained  a  height  of  eleven 
feet  within  a  little  over  two  weeks. 


A    "Walking  Store." 

A  common  spectacle  in  the 

streets  of  Havana. 


Here  .Are  the  Yucca 

Plants  TH.\T  A  re  Stated 

TO  Have  Grown  About 

A  Foot  a  Day. 


SAID  TO   I5K  THK  OLDEST  OF  STKAM    AUTOS. 

Built  in  l*'.iiL,'Ian(i  in  17W. 


MISSION-STYLE  LAMP  POSTS 

I  xAjMP  posts  wliicli  are  really  unique 
*-^  line  the  main  street  of  Riverside, 
California  and,  as  the  photo^^raph  shows, 
they  are  thoroughly  in  keeping-  with  the 


used  by  the  Franciscan  Fathers.  Three 
incandescent  bulbs  are  used  on  each  and 
the  effect  is  pleasing-  nig-ht  or  day. 

The  idea  of  this  novel  street  decoration 
originated  with  Mr.  Frank  Miller  of 
Riverside. 


MISSION-STYLE  FAD  EXTENDED  TO  THE  LAMP  POSTS. 
A  view  down  tin-  main  street  of  Riverside.  California. 

traditions   of   that   part   of  the   country.  FIRST  OF  STEAM  AUTOS 

These  attractive  street  lights  are  not  only 

of  artistic  design  but  are  reminiscent  of  j-JOW  would  you  like  to  go  traveling 

the  days  of  the  California  missions.  *  *    along  the  boulevards  in  an  auto  of 

They  are  surmounted  by  the  cross  as  the  sort  above?    Yet  here  we  have  the 


A  MECHANICAL  MONSTROSITY-TWO   ENGINES  IN  ONE. 

This  is  one  of  three  for  mountain  service  in  Mexico,  and  they  are  said  to  be  the  heaviest  ever  built  in  Great  Britain. 
Either  end  of  the  locomotive,  it  will  be  noted,  may  be  called  the     head. 
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HELPING   A   CONVALESCENT  TO   RECOVERY   BY  THE   SOOTHING  TONES  OF  THE   PIANO 


first  Steam  automobile  on  record,  invented 
in  England  in  the  year  1769,  at  the  time 
Watts  had  discovered  the  tremendous 
potentialities  of  steam  power.  There  sus- 
pended in  front  was  a  huge  model  of  the 
kettle  of  those  days,  doing-  duty  as  a 
boiler,  for  its  inventor  was  evidently  un- 
able to  dissociate  his  mind  from  the 
source  of  Watts'  inspiration.  It  will  be 
noted  that  it  was  built  on  a  very  strong 
substantial  basis,  doubtless  with  the  idea 

of    its    serving    to 

take    the    place    of 

horses  and  wagon. 

A  distinct  variation 

from    the    auto    of 

today    is    the    fact 

that  there  were  but 

three  wheels  in  all 
Compared     with 

this  crude  English 

invention,  the  first 

French    automobile 

had    but    three 

wheels,  and  yet  ap- 

proached    much 

more  nearly  to  the 

standards     of     the 

pleasure  machine  of 

today.     It    seems 

3SS 


almost  a  criticism  of  the  characteristic  of 
the  two  nations  that  the  first  English  auto 
should  be  for  the  serious  material  labor 
of  the  day,  the  French  for  pleasure. 

CURING  DISEASE  WITH  MUSIC 

A  CCORDIXG  to  the  poet,  "Music  hath 
■**■  charms  to  sooth  the  savage  breast," 
and  if  the  savage  breast  may  thus  be 
soothed  why  not  the  gentle  —  the 
feminine  —  heart  ? 
A  physician  in 
Denmark,  skillful 
in  treating  nervous 
cases,  has  carefully 
evolved  the  idea 
that  the  gentle 
strains  of  the  piano, 
during  the  conva- 
lescent period,  are 
most  helpful  to  the 
patient.  Not  only 
the  sound  of  the 
notes  themselves 
are  helpful  he 
maintains,  but  the 
vibrations  set  up  in 
the  instrument  are 
of  medicinal  value. 


Tiny  Silver  Tram  Car. 
This  tiny  model  of  a  tram  car  was  recently  made  spe- 
cially to  order  and  was  presented  to  the  mayor  of  the  town 
of  Sheffield.  England.  The  car  is  complete  in  all  details 
and  even  has  tiny  glass  window  panes.  It  is  made  to 
wear  on  the  mayor's  watch  chain  as  a  charm. 
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ROLLER  IRON 

I_J  ERE  is  a  dainty 
*  *  and  new  kind 
of  roller  iron  that 
is  much  used  in 
En^^land  for  iron- 
ing laces  and  other 
dainty  fabrics.  The 
cylinder  is  made  of 
hii^hly  jxjlished 
steel  fitted  in  the 
interior  with  re- 
sistances which 

supply  the  necessary  heal.  The  cur- 
rent can  be  switched  off  by  a 
turn  of  the  handle,  which  is  of  wood, 
and,  therefore,  never  .£(ets  hot.  The  pli- 
able vulcanite  tube  conducts  the  wire  over 
the  hand,  thus  preventiuff  dang'er  from 
shock.  The  wire  can  be  fittecl  to  any 
lamp  holder  or  wall  plug.  The  roller 
iron  is  especially  useful  for  ironing'  very 
delicate  fabrics  as  the  pressure  of  the  iron 
can  be  regulated  to  a  nicety  by  the  laun- 
dress, who  will  find  this  new  invention  a 
pleasure  to  use. 


For  Ironing  Lacks  and  Othkr  Dainty  Fabki 


MIXING 
THINGS 

I  X  active  daily 
^  service  on  the 
farm  of  William 
Doubleday,  in  the 
township  of  Leroy, 
Calhoun  county, 
Michigan,  is  a  yoke 
(jf  oxen,  span  of 
mules,  span  of 
horses  and  an  autcj- 
mobile.  The  sight  is 
an  unique  one,  and  is  a  most  forcible  re- 
minder of  the  wonderful  progress  made 
in  transportation  and  carriage  since  pio- 
neer days,  when  the  oxen  were  the  sole 
locomotive  power.  Here  is  seen  the  evo- 
lution from  the  ox  to  the  horse,  the  mule 
and  the  automobile,  a  change  never 
dreamed  of  by  the  pioneers  of  Michigan. 
This  evolution  is  only  a  prophecy  of 
greater  changes  yet  to  come,  and  as  such, 
the  photograph  has  a  distinct  value, 
whether  we  are  looking  backward  or  for- 
ward. 


THESE  VARIOUS  MEANS  OF  LOCOMOTION  ARE  ACTUALLY  TO  BE  FOUND  ON   A   MICHIGAN 

FARM. 
These  were  brought  together  in  this  group  for  tlie  photographer. 


A  STUDIO  ON  A  SKYSCRAPER 


G-XRTH  JONES    WITH   HIS  MODEL  POSED  ON   THE   BALUSTRADE.   ON   THE   \'EKV   TOP  OF  THE 
FLATIRON   BUILDING.  TWENTY-FOUR  STORIES  HIGH.  NEW  YORK  CITY. 
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AN    ARTIST   MAKING   A   SKETCH   OF    A   BUILDING   BELOW. 


Sketching  a  Firp:man  in  Action. 
The  model  is  coming  over  the  roof  ledge 


Thk  Studios  on  the  Flatiron  Building. 
Artists  at  work  in  the  passageway  on  either  side. 


-^-|-. 


RESPITE  FROM   WORK, 
Artists  on  the  parapet,  which  looks  straight  down  into  Fifth  Avenue  and  Broadway. 
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Many  Times  Larger  Than  a  Hat. 

buds,  very  large  in  contrast  with  the  hand 
that  is  holding-  them,  are  just  beginning 
to  open.  The  comparison  with  the  straw 
hat  will  give  a  fair  notion  of  the  huge 
size  to  which  the  leaves  may  attain.  The 
secret  of  these  rather  unusual  growths 
consists  in  supplying  plenty  of  moisture 
and  in  planting  the  bulbs  in  good  rich 
earth.  These  bulbs  may  be  obtained  from 
any  seedsman  who  makes  a  specialty  of 
foreign  plants. 


Leaf  of  the  Caladium  Plant.  Closed. 


DWARFS  A  STRAW  HAT 

THESE  two  photographs  are  of  the 
leaf  and  the  seeds  of  the  rather  ex- 
traordinary plant,  the  caladium.  The 
caladium  is  a  native  of  tropical  America. 
There  are  at  least  a  dozen  known  species 
of  this  gigantic  plant.  They  vary,  con- 
siderably, however,  even  within  a  single 
species,  thus  producing  an  almost  endless 
variety.  They  are  favorite  foliage  plants 
in  conservatories,  etc.,  and  many  of  the 
various  forms  are  to  be  found  in  cultiva- 
tion.    The  two  stalk-like  growths  of  the 


A  Maine  "Oxomobull" 
Roscoe  Bigelow  of  Skowhegan,  Maine,  has  an  idea  that 
an  automobile  is  a  good  thing  for  pleasure  but  his  oxo- 
mobull is  better  adapted  for  his  needs.  This  animal  is 
over  six  feet  tall  and  an  ordinary  ox  looks  small  beside 
him. 
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Railway  Car  Chapel  of  a  Pope. 

Orik'inally  Kivon   to  Pope  Pius  IX  by  Napok'on    III.     It 

was  never  used,  but  it  is  now  about  to  be  restored 

to  its  former  condition. 


CHIMNEY  MAP 

'T'HIS  photograph  which  was  taken  in 
"*■  Aldwych,  London,  recently,  depicts 
how  the  builders  of  modern  offices  in  the 
English  metropolis  mark  on  the  uncom- 
pleted walls  a  chimney  map  for  the  use 
of  the  man  who  builds  the  establishment 
next  in  order.  The  rows  of  broad  white 
lines  depict  exactly  where  the  course  of 
the  chimney  is  placed. 


STORM  PROTECTOR  FOR 
AUTOISTS 

^^XE  of  the  hardships — aside  from  the 
^^^  hardships  of  repairing  cars  on  the 
road,  and  the  delays  and  dangers  of 
travel — that  the  automobile  chauffeur  has 
to  contend  with  is  the  discomfort  from 
rain,  cold  and  mud.  Moreover,  he  has 
often  to  get  out  in  the  mud  itself,  or 
wade  through  puddles  of  water  to  crank 
up  the  engine  or  to  make  some  very 
necessary  repair ;  or — if  he  has  been 
ditched — to  go  for  assistance  to  the  near- 
est farm  house  or  village  to  have  the  ma- 
chine dragged  out  of  its  predicament  by 
"horse  power." 

A   Wisconsin   manufacturing  concern 
that  turns  out  auto  supplies  has  recently 


Chimnjsy  Map  on  a  London  Suilbinq, 


To  Protect  Auto  Drivers  i.\  Cold  or  Wet 

WEATHER, 


DISC  TO   HOLD  RADIUM. 
A  very  small  portion,  with  a  valuation  of  $4,000.  held  in  position  under  varnish. 


placed  upon  the  market  an  invention,  the 
practicability  of  which  should  appeal  to 
the  drivers  of  all  automobiles.  It  is  a 
storm  protector.  It  is  made  of  water- 
proof material,  designed  to  be  worn  by 
the  driver,  with  a  spring-  steel  band  to 
encircle  the  waist ;  and  another  band  to 
snap  about  the  ankles.  It  holds  the  driver 
thus  snugly  encased,  but  in  no  way  inter- 
feres with  his  perfect  freedom  of  move- 
ment. 

It  is  one  of  the  many  auxiliary  devices 
that  add  to  the  comfort  of  autoing. 


Old-Time  WiNnMii.i.. 
There  was  onceaday  when  windmillsdemandcd  a  whole 
circus  lot— this,  or  they'd  go  on  a  strike,  and  very  liter- 
ally, 'wouldn't  turn  a  wheel."  A  typi?  of  old-fashioned 
mill  is  carefully  preserved  on  a  hill  south  of  Nantucket. 
Mass.  Almost  as  conspicuous  as  the  huge  arms  and  sails 
is  a  long  mast,  one  end  supported  with  a  cart  wheel,  the 
other  end  firmly  embedded  in  the  windmill's  roof.  If  you 
wished  to  turn  the  sails  so  that. they  would  get  the  most 
force  from  the  wind  you  pushed  on  the  mast  and  screwed 
the  roof  around. 


DELICATE  SCALE  FOR  RADIUM 

'T'HE  new  radium  Institute  in  London 
•*"  was  formally  opened  quite  recently. 
It  is  a  five  story  brick  building  and 
equipped  with  the  most  modern  and  latest 
instruments  for  testing,  refining  and  dis- 
tributing this  very  important  element 
which  since  its  discovery  by  the  French 
Professor  Curie  and  his  wife  a  few  years 
ago  has  been  widely  used  in  the  medical 
science.  There  is  still  a  limited  knowl- 
edge and  a  wide  difference  of  opinion  as 
to  the  efficiency  of  radium  in  the  treat- 
ment of  certain  disease  as  well  as  its 
harmful  effects  under  certain  circum- 
stances. The  radium  institute  has  been 
founded  for  experimental  work  in  this 
connection  in  order  to  ascertain  exactly 
when  radium  may  be  used  with  profit 
and  when  not.  Alost  of  the  instruments 
are  of  an  extremely  delicate  nature  as 
will  be  seen  from  the  fact  that  the  value 
of  the  quantity  held  on  a  disc  under 
varnish  and  used  to  throw  its  ravs  upon 
the  spot  to  be  cured  is  about  $4,000.  A 
scale  enclosed  in  a  glass  case,  the  inner 
air  of  which  is  freed  of  moisture,  can 
ascertain  the  exact  weight  of  the  one- 
thousandth  part  of  a  milligram.  The 
operator  has  of  course  to  use  a  micro- 
scope in  order  to  weigh  this  small  quan- 
tity and  to  perceive  the  infinitesimally 
small  weights. 
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BALANCE  SCALES  FOR  RADIUM.  WITH  WHICH   MAY  BE   WEIGHED  THE  ONE-THOUSANDTH 

PART  OF  A   MILLIGRAM. 


TO  LOCATE  EMPLOYES 

'T'HE  "Autocall"  is  a  system  of  stations 
*"  installed  in  large  manufacturing  es- 
tablishments for  locating  foremen,  super- 
intendents, and  other  responsible  em- 
ployes whose  duties  carry  them  all 
through  the  factory  or  plant.  The  sys- 
tem is  rapidly  replacing  the  old  method  of 
using  the  telephone  or  messenger  and 
disturbing  one  department  after  another 
until  the  desired  individual  is  located  and 
saves  much  time  where  an  employee  is 
wanted  for  an  opinion  or  consultation. 

The  central  point  of  the  system  is  usu- 
ally located  near  the  telephone  operator 
although  it  is  not  in  any  way  connected 
with  the  telephone  system  but  is  a  com- 
plete and  independent  installation.  From 
this  central  board  run  wires  to  the  signal 
stations  located  at  intervals  throughout 
the     factory    and     adjoining    buildings. 


Each  employe  of  those  holding  respon- 
sible positions  has  a  signal  by  which  he 
may  be  called,  the  signals  consisting  of 
long  and  short  rings  much  after  the  plan 
of  the  Alorse  code.  When  a  certain  party 
is  wanted  the  central  operator  moves  a 


Oper.\tor  Using  .Autocall  to  Locate  the  Person 
Wa.nted. 
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lever  on  the  central  board  to  a  point  op- 
posite the  name  of  the  individual  sought. 
and  depresses  it.  Instantly  every  station 
in  the  establishment  sounds  his  prear- 
ranged signal  and  the  call  is  automatic- 
ally repeated  at  intervals  of  eight  to 
fifteen  seconds.  Hearing  his  call  the  in- 
dividual wanted  goes  to  the  nearest  teje- 
phone  and  secures  communication  with 
the  office.  The  time  and  money  saved  in 
plants  where  there  are  many  high  sal- 
aried men  in  employ  is  at  once  apparent 
as  well  as  the  ease  and  general  confusion 
incident  to  almost  any  other  method  of 
locating  the  man. 

REMARKABLE  PHOTOS  FROM 
AIRSHIP 

'T'HE  photos  shown  herewith  are  some 
*  of  the  most  remarkable  ever  taken 
from  a  balloon  or  other  elevated  position. 
They  were  taken  from  the  deck  of  the 
Zeppelin  VL,  the  latest  dirigible  of  that 
irrepressible  German  count,  who,  though 
wind  and  storm  and  element  may  shatter 
one  great  air  vessel  after  another,  does 
not  know^  when  he  is  beaten,  and  as  a 
result,  paradoxically  speaking,  probably 
never  will  be  beaten. 


The  first  of  the  illustrations  shows  the 
Zeppelin  VI..  herself,  a  great  flying  pil- 
lar, on  its  side,  hurrying  through  space. 
It  is  unusual  that  a  photo  that  gives  such 
a  feeling  of  the  spirit  of  flying  itself,  is 
thus  secured.  There  is  a  weirdness,  a 
mystery  about  this  monster,  standing  out 
so   sharply   against   background   of   sky. 

Shadow  and  sunshine  and  magnificent 
distances  are  caught  by  the  camera  in  the 
photograph  of  the  famous  Kolner  Dome. 
In  addition  to  the  great  steeple  itself, 
its  huge  shadow,  seemingly  rising  up 
from  the  earth  instead  of  being  projected 
across  it  adds  a  stroke  of  deep  interest  to 
the  panorama,  as  do  indeed  all  the  minor 
shadows.  The  great  church  itself  ap- 
pears to  be  awry,  an  efi^ect  produced  by 
the  peculiar  position  of  the  camera,  which 
gives  it  a  foreshortened  effect. 

The  harbor  of  Lindau,  shows  the  out- 
line of  the  shore,  of  the  vessels  anchored 
there,  of  the  lighthouse.  It  looks  like 
the  photo  of  a  miniature  model,  rather 
than  a  photograph  of  the  harbor  itself. 

Lastly,  we  have  the  photo  of  a  regi- 
ment of  infantry  taken  above  Constance, 
Germany.  This,  together  with  that  of 
the  harbor  show  to  what  absolutely  prac- 
tical value  the  airship  can  be  put  for  this 
sort  of  work  in  time  of  war. 


THE  ZEPPELIN   VI..  FROM   WHICH  SOME  REM.ARK.^BLE  PHOTOS  WERE  TAKEN. 


REGIMENT  OF  GERMAN  INFANTRY  MANEUVERING  NEAR  THE  SWISS  FRONTIER. 


THE  VERY  CURIOUS  FORESHORTEXED  EFFECT  OF  PHOTO  TAKEN  OF  THE  FAMOUS  COLOGNE 

—OR   KOLN-CATHEDRAL. 
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BIRD'S-EYE  VIEW  OF  THE  HARBOR  OF  LINDAU. 

Note  shadow— in  upper  left  hand  corner— cast  by  the  balloon. 


m 


hANOkAMA   OF  THE   CITY   OF   LEIPSIC. 
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STEEL  PLATES 
VS.  THERMIT 

A  WELL  -  KNOWN 
**■    safe-making    firm 
recently  carried  out 
some    interesting    tests 
to     disprove     the 
statement  that  a  burg- 
lar can  oi)en  any  mod- 
ern  burglar-proof   safe 
in  less  than  two  hours 
by     using     thermit,     a 
powder     composed     of 
coarsely    powdered 
aluminum     and     mag- 
netic    oxide     of     iron, 
which,     when     ignited, 
by    setting    on    fire    a 
pinch  of  a  mixture  of 
finely-powdered    alum- 
inum and  barium  per- 
oxide placed  on  it,  pro- 
duces  a   heat   of   5400 
degrees,    Fahrenheit. 
Burglars      have      been 
using  it  to  burn  holes 
through  the  steel  bodies 
of  safes.     It  was  found 
that  molten  thermit 
dropped    from    the 
crucible    shown    on    to    three    half-inch 
plates   screwed   together   penetrated   the 
first  and  second  layers  and  an  eighth  of 
an    inch   of   the   third    layer — making    a 
"hole"   about  two    inches    in    diameter, 
which  filled  with  the  slag.     A  one-inch 
steel    plate    was    tested.      The    thermit 
burnt  right  through 
this.    The  result  of 
the    experiments 
showed     that 
whereas     single 
sheets   of   steel 
could    be  p  e  n  e- 
trated,       if      three 
plates  or  more  are 
used  they  then  be- 
come impervious  to 
the    attack    of    the 
molten  metal. 

Hence  Mr.  Burg- 
lar once  more  will 
find  himself  baffled 
by  the  progress  of 
science  in  his  mid- 
night labors. 


GOOD  ROADS 
PATROL   SYSTEM 


A 


Thermit  Being  Dropped   Upon  the  One 
Inch  Plate. 


Effects  Of  Thermit. 
To    tlx'    left   is   the   one-inch    plate,   which    was    burned 
through;   at  the  right,  the  .'^J^-inch  plate  which  success- 
fully resisted  the  molten  metal. 


SYSTEM  of  road 
]:)atrol  has  been  in- 
troduced by  Mr.  A.  E. 
Loder,  Chief  Engineer 
of  the  Los  Angeles 
County  Highway  Com- 
mission, which  should 
])rove  not  only  efficient 
but  economical.  It  op- 
erates on  the  theory  of 
that  old  adage,  ".•\ 
stitch  in  time  saves 
nine,"  and  the  aim  is  to 
prevent  the  little  de- 
fective spots  from 
growing  into  big  and 
costly  ones.  An  auto- 
truck which  is  cai)ab]c 
of  carrying  sufficient 
tools,  road  material  and 
laborers  is  assigned  to 
a  certain  stretch  of 
road  and  all  small  holes 
are  attended  to  before 
they  have  a  chance  to 
spread. 

One     of     the     vital 
features  of  the  modern 
road  for  auto  travel  is  the  surface,  which 
is  subjected  to  the  suction  of  automobile 
tires  traveling  at  high  speed.     The  seal- 
ing process  in  use  on  the  roads  in  Los 
Angeles   County  is  a  vast   improvement 
over  the  old  style  road  sprayer  for  crude 
oil,    which    operated    by    gravity.      The 
present    device 
sprays     liquid     as- 
phalt at  a  tempera- 
ture    of    212     de- 
grees      Fahrenheit 
with  such  uniform- 
ity   as   to   cover    a 
square  yard  of  sur- 
face with  so  small  a 
([uantity    of    liquid 
as  one-quarter  of  a 
gallon.     There  are 
no   streaks   left,   as 
in   the   old   gravity 
system  as  the  atom- 
izer operates  under 
a  30-  to   50-pound 
pressure  per  square 
inch.     This  is  im— 


REPAIRING   A   ROAD  ON  THE  FIRST  SIGNS  OF  WEAR. 
A  new  and  business-like  policy  applied  to  the  upkeep  of  high-roads. 


portant,  as  any  clogging  of  the  sprayer, 
resulting  in  bare  streaks,  would  leave  a 
weak  spot  in  the  road  and  it  would 
spread  rapidly. 

NEW  TYPE  ELECTRIC  CAR 

THE  accompanying  photograph  shows 
a  new  type  of  single  truck  electric 
car  which  needs  no  trolley  or  trolley  wire 
and  may  run  under  precisely  the  same 
conditions  that  an  ordinary  locomotive 
does.     Its    propelling    force    is    not    de- 


pendent upon  stored  current,  the  power 
plant  being  contained  within  the  car 
much  as  if  an  ordinary  trolley  car  was 
deprived  of  its  trolley  and  given  its 
share  of  the  big  central  power  plant  in  a 
portable  form.  The  self-contained  power 
unit  in  this  car  consists  of  a  small  gaso- 
line engine  direct  connected  to  a  compact 
generator.  The  control  of  the  car  is 
effected  through  the  same  means  as  an 
ordinary  trolley  car  and  the  trucks  and 
motors  furnishing  the  tractive  power  arc 
put  together  in  the  same  manner. 


NEW   TVPE  SINGLE  TRUCK   GASOLINE   ELECTRIC   CAR  IN   USE   IN   NEW   YORK   CITY. 
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THE  ANGEL  FISH 

/^XE  of  the  oddest  of  sea  monsters  is 
^^  the  angel  fish,  so  called  because  of 
the  "wings"  or  huge  fins  which  form  its 
most  characteristic  feature.  It  is  inter- 
mediate between  the  sharks  and  the  rays 
and  grows  to  a  length  of  seven  or  eight 
feet.  It  has  a  rough  skin,  like  a  shark's 
and  is  a  brownish  or  bluish  gray  in  color 
with  white  belly.  This  specimen  was 
caught  at  Santa  Catalina  Island,  a  famous 
fishing  ground  ofif  the  coast  of  southern 
California,  where  a  great  variety  of 
weird  looking  monsters  are  occasionally 
hooked.  This  fish  has  no  food  value  and 
is  very  destructive,  preying  upon  smaller 
fish.  Its  name  of  "angel,"  therefore,  is 
an  unwarranted  compliment,  which  it 
does  not  deserve. 


t 


The  .\ngel  Fish — So  Called  Because  of  Its 
"Wings"  or  Huge  Fins. 


Swiss  >oldier  Practicing  Climbinc;  a  Kofe. 

EXERCISES  FOR  MOUNTAIN 
SOLDIERS 

'T'HE  soldiers  of  the  republic  of  Switz- 
*■  erland  have  other  duties  to  perform 
besides  those  of  gun  drill,  maneuvers, 
standing  watch,  etc.  Owing  to  the  pecu- 
liar nature  of  their  mountainous  land  they 
are  obliged  to  resort  to  other  exercises 
practically  unknown  to  the  armies  of 
European  powers.  The  deep  crevasses 
which  interlace  the  glaciers,  render  travel 
over  the  icy  surfaces  extremely  hazar- 
dous, yet  in  time  of  war  great  bodies  of 
troops  might  be  forced  to  move  over  this 
dangerous  ground.  To  anticipate  the 
contingencies  of  such  an  event,  one  of  the 
regular  exercises  through  which  each  of 
these  soldier-mountaineers  is  put  is  that 


INCUBATING  FRAMES  FOR  FISHES'  EGGS— ONE  EGG  TO  EACH  DIVISION. 

The  frames  at  right  and  left  are  of  cement:  those  in  the  middle  are  of  metal.    The  divisions  render  it  easy  to  remove 

dead  eggs.    In  use  in  England,  this  system  is  of  great  assistance  in  the  planting  of  fishes  in  streams. 


of  climbing  a  rope,  weig-hted  with  the 
whole  of  his  equipment.  For  the  soldier 
vvno  falls  into  one  of  the  treacherous  crev- 
asses there  is  no  other  way  out  than  this. 
This  practice  of  self- 
rescuing  is  not  only 
of  advantage  to  the 
soldiers  themselves 
but  to  the  peasantry 
of  the  heights  as  well. 
Not  infrequently  one 
of  these  hardy  mili- 
tary men  is  called 
upon  to  extricate  from 
a  ledge  upon  which 
he  has  fallen  some 
good  citizen  who  has 
missed  his  footing. 
Strength,  coolness, 
agility  and  courage 
are  requisites  for  this 
sort  of  work. 

No  wonder  the  name 
Swiss  soldier  has  al- 
ways been  synony- 
mous    with    bravery, 


U.SI.NG   A    \\'.^TKR-Fl.\DKR    IN  INDI.A. 


quick-wittedness,  and  fortitude.  Adverse 
topography  has  emphasized  their  native 
characteristics. 

NEW  WATER 

FINDER  IN  USE 

IN  INDIA 

/^UR  photograph 
^^  depicts  a  mag- 
neto electric  water- 
finder  which  is  now 
being  extensively 
used  in  the  East,  and 
has  proved  of  remark- 
able value  in  the  des- 
ert region  of  the 
Deccan,  India.  This 
water-finder  has 
proved  to  be  well  nigh 
infallible  in  indicating 
suitable  places  for  the 
making  of  artesian 
wells.  All  the  people 
shown  in  the  photo 
are  natives. 


JZ? 


SWIMMING  THE  ENGLISH  CHANNEL 


THE  STROKE  WHICH  BEAT  THE  CHANNEL. 
BurjiL-ss  achieving  the  feat  no  other  man  could  do  since  Webb. 


FOLLOWING  THE  BOAT  THAT  GUIDED  THE  INTREPID  SWIMMER  THROUGH  THE  WATERS 
BETWEEN  ENGLAND  AND  FRANCE. 
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THEIR  LAST  CAMP  FIRE— OLD  AGE  CONQUERS. 

The  pioneers  of  Forty-Nine  disband  their  organization. 


LAST  OF  THE  FORTY-NINERS 

'X'HE  last  of  the  Forty-niners  have  said 
■'•  farewell.  The  surviving-  handful  of 
old  men  who,  in  their  youth,  endured  the 
hardships  of  the  long  journey  over 
plains,  mountains  and  the  desert,  or  the 
sea  voyage  around  Cape  Horn,  met  at 
Evanston,  Illinois,  on  September  14th 
and  formally  disbanded  their  organiza- 
tion. 

There  were  150  of  the  California  argo- 
nauts when  they  formed  the  Western 
Association  of  California  Pioneers  in 
1889.  So  far  as  the  records  show  only 
twenty  of  these  are  alive  today,  and  of 
this  number  but  twelve  were  able"  to  at- 
tend the  final  gathering.  One  of  these, 
L.  Murray  Perkins,  came  all  the  way 
from  Baxter  Springs,  Kansas,  and  to  use 
his  own  words  he  looked  upon  the  trip 
in  a  modern  sleeper  as  more  arduous 
than  the  one  over  the  same  ground  in  a 
prairie  schooner  more  than  sixty  years 
ago. 

The  Pioneers  of  '49  were,  perhaps,  the 
forerunners  of  the  spread  of  the  United 
States  westward,  and  as  such  have  each 
one  been  history  makers.  It  was  these 
devoted  gold  seekers  who  first  blazed  the 
trail  across  the  plains  and  brought  the 
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East  into  actual  contact  with  the  West. 
Others  had  preceded  them,  it  is  true,  but 
in  a  large  measure  they  were  responsible 
for  the  quickness  with  which  the  western 
country  was  subjugated  and  opened  up 
for  the  more  safe  traveling  of  the  public 
and  the  fortune  seeker.  It  was  in  their 
trail,  and  because  of  their  being  in  the 
western  country  that  the  parcel  post  of 
the  horseback  mail-main  days  was  estab- 
lished. The  trail  which  they  made 
across  the  western  country  to  the  golden 
gate  was  strewn  with  the  bones  of  the 
caravans  who,  attacked  by  the  Indian, 
were  overwhelmed   and   massacred. 

Tents  were  pitched  in  the  yard  of  the 
secretary  of  the  association,  Mr.  Hotch- 
kiss.  Luncheon  was  served  consisting 
among  other  things  of  pork  and  beans, 
which  were  a  familiar  staple  of  the  jour- 
ney by  prairie  schooner  across  the  con- 
tinent, and  hard  tack,  reminiscent  of  the 
diet  on  many  campaigns  of  the  wars.  A 
camp  fire  was  made  ready  near  the  tents 
and  before  this  the  Pioneers  gathered 
and  ate,  while  they  recounted  their  ex- 
periences. As  nearly  as  possible  the 
affair  was  made  to  resemble  a  noonday 
bivouac  of  pioneer  or  war  days,  the 
guests  doing  without  every  modern  lux- 
ury that  could  be  eliminated. 
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WOULD  HE  LOOK  BETTER  DEAD? 
Wild  deer  photoeraphed  in  his  native  haunts — a  triumph  of  the  photographer's  over  the  sportsman's  art. 


—  Camera  versus  Rifle,  page  325. 
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AN  old  worn-out  heart  ceased  beat- 
/%        ing  recently   in   Kansas   City, 

/  \       and  at  the  same  time  a  woman 

/  \  redeemed  her  pledge  to  a 
JL  X.  court  of  justice  and  a  com- 
pany of  loan  sharks. 

She  had  been  arrested  on  complaint 
of  the  money  lenders,  always  eager  to 
invoke  the  law  to  their  aid,  and  released 
on  her  promise  to  appear  in  court  for 
trial  the  next  day. 

"I  will  be  here,  judge,  if  I  am  alive," 
she  vowed  to  the  magistrate. 

But  she  was  not  present  when  court 
convened  the  following  morning.  A 
bailiff  was  sent  out  to  find  her.  He 
returned  with  the  information  that  she 
was  dead.  Autopsy  showed  that  death 
had  been  caused  by  heart  disease,  acceler- 
ated by  a  nervous  breakdown  from  over- 
worry. 

This  woman  had  been  hounded  for 
months  by  loan  sharks.  Her  husband 
had  died  a  year  previous,  and  she  had 
borrowed  money  to  defray  the  funeral 
expenses.  The  loan  company  took  a 
chattel  mortgage  on  her  furniture  as 
security  for  the  loan.  The  exorbitant 
rate  of  interest  charged  by  the  usurers, 
however,  had  increased  the  obligation 
until  at  the  time  of  her  death  the  debt 
was  treble  the  amount  she  had  originally 
borrowed. 


Every  cent  this  feeble  old  woman  had 
earned — every  cent  she  possibly  could 
spare  in  her  battle  against  starvation — 
had  been  taken  by  the  loan  company. 
One  pay  day  a  collector  for  the  Shylocks 
met  her  near  the  place  of  her  employ- 
ment. Threats  of  arrest  and  imprison- 
ment soon  frightened  the  debtor  into 
giving  every  cent  of  her  earnings  to  the 
agent.  She  walked  home  penniless, 
hungry,  heart-sick  and  discouraged.  That 
evening  she  sold  a  piece  of  the  mortgaged 
furniture — a  rocking  chair.  With  the 
money  she  bovight  food.  Several  days 
later  the  loan  company  learned  of  the 
sale  and  the  victim  of  tlieir  snares  was 
arrested. 

But  the  sequel  to  the  arrest  has  been 
told.  Out  of  the  silence  of  death  the  old 
woman  redeemed  that  which  she  could 
not  pay  in  life. 

And  the  case  was  not  exceptional. 
Not  only  to  the  verge  of  the  grave,  but 
into  its  very  depths,  some  of  these 
human  vultures  hunt  their  victims.  This 
old  woman  had  striven  hard,  she  had 
labored  earnestly,  to  pay  her  debt. 
Receipts  showed  that  she  had  paid  more 
than  the  first  principal.  But  through  an 
ingenious  and  infamous  scheme  the 
bleeders  had  compelled  her  to  negotiate 
new  loans,  each  one  leading  her  into 
more  hopeless  entanglements.     The  loan 
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shark,  though,  had  been  persistent — 
ahno«t  as  persistent  as  death,  for  it  took 
death  itself  to  cheat  him  of  his  spoils. 

Yet  the  loan  tribe  continues  to  thrive 
in  the  great  republic  of  human  nature 
because  it  supplies  a  necessity — it  is  a 
public  need.  The  standard  of  living  has 
been  increased  without  an  adequate  in- 
crease in  wages.  Consequently  the  poor 
have  been  unable  to  get  away  from  the 


afford  to  pay.  Mutual  loan  societies, 
philanthropic  organizations,  employers' 
associations  and  individuals  have  warred 
against  the  exploitation.  But  despite 
many  determined  crusades  success  has 
only  flirted  with  the  struggle.  The  loan 
shark  has  continued  to  flourish  and  his 
system  of  usury  has  become  more  re- 
morseless. Today  the  poor  man  pays 
twenty    times    as    much    for    borrowed 


THE  POOR   MAN   PAYS  TWENTY  TIMES  AS  MUCH  FOR  BORROWED  MONEY  AS  DOES  THE 

BUSINESS  MAN. 


danger  line.  Sooner  or  later  the  day  of 
want  comes  to  most  of  them,  and  the 
loan  shark  is  the  only  person  who  wel- 
comes a  needy  borrower.  And  so  long 
as  the  present  economic  conditions  obtain 
the  poor  will  continue  to  require  periodic 
loans.  This  legitimate,  necessary  busi- 
ness of  helping  unfortunates  financially 
has  fallen,  almost  entirely,  into  the 
hands  of  the  merciless  and  of  the 
insatiably  greedy. 

Enormous  sums  of  money  are  extorted 
annually  from  the  poor — extorted  from 
the  poverty  stricken  class  that  can  least 


money  as  the  business  man.  No  wonder 
righteous  indignation  is  aroused  when  a 
person  is  victimized  by  circumstances 
over  which  he  has  little  control,  and 
someone  else  ruthlessly  profits  by  his 
misfortune. 

Perhaps  the  greatest  evil  done  by  these 
plunderers  lurks  in  their  practice  of 
salary  grabbing.  The  salary  assignment 
business  like  many  another  evil  thing 
thrives  upon  secrecy.  Much  of  it  is 
secured  through  misleading  advertise- 
ments of  which  the  following  is  the 
stereotyped  model : 
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MONEY  FOR  SALARIED  PEO- 
ple — If  you  hold  a  permanent  sal- 
aried position  we  will  loan  any 
reasonable  sum  from  $10  upwards 
WITHOUT  security  or  knowledge 
of  employer  or  friends.  Our  rates 
are  LOW;  payments  EASY;  RE- 
BATE if  paid  before  due.  QUICK 
service,  long  time  if  desired ;  no  red 
tape ;  no  extra  charge ;  nothing 
taken  out  of  loan  in  advance.  Will 
receive  courteous  treatment  whether 
you  borrow  or  not. 

When  the  salary  grabbers  are  occa- 
sionally brought  into  court  on  charges  of 
usury,  they  find  a  legal  defense  in  the 
loop-hole  that  they  are  not  loaning  money 
on  salaries,  but  are  buying  salaries  in 
advance  just  as  a  broker  deals  in  futures 
in  the  grain  market.  So  people  continue 
steadily  .  to  pay  their  toll  through  the 
barred  windows  of  loan  ofiices. 

Perhaps  no  better  illustration  of  the 
relentless  grip  of  the  loan  shark,  when 
a  victim  is  once  in  his  power,  can  be 
cited  than  the  case  of  Harry  H.  Tower 
of  Chicago.  Tower  signed  a  $15  note 
for  a  friend  in  1900,  and  in  the  ten  years 
that  followed  paid  interest  to  the  amount 
of  $2,152.     Here  is  his  own  story: 

"About  ten  years  ago,  just  after  I  had 
married,  I  signed  a  note  for  a  friend  and 
assigned  my  salary  as  security,"  he  said. 
"I  was  a  clothing  salesman  and  my  salary 
was  only  $1 1  a  week — not  very  much  for 
a  married  man. 

"The  friend  failed  to  pay  the  note 
when  it  came  due,  and  I  was  forced  to 
borrow  money  to  pav  the  interest.  After 
I  had  paid  $16.50  I  fell  behind  and  had 
to  borrow  $29.50  to  get  started  again. 
I  had  paid  most  of  this  when  I  was 
forced  to  increase  the  loan  until  it 
amounted  to  over  $100. 

"Then  my  baby  was  born  and  I  was 
unable  to  pay  the  loan.  I  was  sent  from 
one  loan  shark  to  another,  all  of  them 
apparently  in  collusion  with  each  other. 
When  my  note  fell  due  with  one  of  those 
fellows  he  would  give  me  twenty-four 
hours  to  borrow  enough  money  to  pay 
the  indebtedness,  and  recommend  a  cer- 
tain loan  shark  for  me  to  visit.  They 
always  charged  me  $10  for  making  out 
the  papers  and  loaning  me  enough  money 
to  pay  my  old  debt. 


"Then  my  second  baby  came  and  died 
within  a  few  days.  The  funeral  cost  me 
a  lot  of  money  and  my  wife  was  sick  for 
months.  They  kept  after  me  until  I  was 
deeper  in  debt  each  month.  In  all  I  paid 
$2,152  and  interest,  besides  the  principal. 
I  was  about  to  give  up  and  would  have 
lost  hope  years  before  had  it  not  been 
for  my  family." 

Tower  was  rescued  by  the  Legal  Aid 
Society  of  Chicago.  When  he  went  to 
the  Society  he  was  indebted  to  three 
loan  sharks.  Of  one  he  had  borrowed 
$50,  paid  $72.75,  and  still  owed  $42.75. 
The  other  two  notes  were  for  $50  each 
for  which  he  had  agreed  to  pay  fifty  per 
cent  interest.  He  is  now  a  railroad  clerk, 
living  a  peaceful,  contented  life  of  free- 
dom. 

While  marked  progress  has  been  made 
in  several  states  towards  the  reduction 
of  usury,  the  extortionate  charges  of  loan 
companies  has  been  affected  in  but  few 
cases.  Remedial  loan  societies  are  now 
operating  in  more  than  a  score  of  cities, 
and  plans  have  been  formulated  in  ten 
other  cities  for  similar  societies.  These 
companies  lend  money  at  a  small  rate  of 
interest.  They  operate  on  the  theory  that 
the  only  way  to  eliminate  the  loan  shark 
is  to  compete  with  him  and  under-bid 
him. 

Campaigns  of  publicity  through  fear- 
less newspapers  have  awakened  a  leth- 
argic public  to  the  realization  that  the 
modern  money  lender  is  an  enemy  of 
common  society.  Foremost  among  the 
newspapers  that  have  conducted  vigor- 
ous warfare  on  usury  are  the  Chicago 
Tribune  and  the  Kansas  City  Star. 
Usury  has  been  virtually  driven  from 
Missouri  through  the  relentless  crusade 
of  the  "Star,"  while  the  "Tribune"  put 
forth  eyery  effort,  in  both  its  news  and 
editorial  columns,  for  the  enactment  of  a 
law  by  the  last  Illinois  legislature  that 
would  drive  the  loan  sharks  from  the 
state  forever.  While  it  failed,  tempor- 
arily, it  is  a  safe  prediction  that  the  next 
legislature  will  place  such  a  law  on  the 
statute  books  of  Illinois. 

Many  employers  forbid  their  em- 
ployes to  assign  their  wages  for  loans 
under  penalty  of  discharge.  This  attitude 
has  furnished  loan  companies  adequate 
security  for  their  investments.  In  all 
their     advertisements     loan     companies 
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promise  absolute  secrecy.  After  the  loan 
is  made,  the  borrower,  through  fear  of 
the  facts  becoming  known  to  his  employer 
and  the  resultant  discharge,  is  forced  to 
pay  whatever  extortionate  rate  of  interest 
the  lender  may  demand.  Out  of  these 
conditions  has  developed  a  blackmailing 
and  intimidating  system  involving  many 
hundred  thousand  employes,  who  are 
paying  annually  many  millions  of  dollars 
to  the  loan  sharks. 

While  this  encouragement  has  been 
unconsciously  bestowed  upon  the  salary 
grabbers  in  the  past,  many  large  em- 
j)loyers  have  recently  changed  their 
attitude  toward  their  em])loyes,  and 
rescinded  the  rule  of  discharge.  Every 
day  other  employers  are  emulating  the 
example,  and  aside  from  the  humani- 
tarian aspect,  the  experiment  has  already 
proved  profitable  in  the  increased  effi- 
ciency of  those  who  benefit  by  it. 

Many  establishments,  among  them  two 
railroads,  a  telegraph  company,  several 
insurance  companies,  large  mercantile 
houses  and  many  smaller  employers^ 
now  advance  money  to  their  employes 
in  times  of  exigency.  And  in  New  York 
City,  especially,  the  large  employers  are 
combining  to  stamp  out  the  loan  shark 
evil.  This  is  the  most  significant  victory 
employes  have  yet  gained  against  the 
salary  grabbers  of  that  city. 

Wherever  employers  have  refused  to 
protect  their  employes  agains't  the  rapac- 
ious little  capitalists,  and  have  suspended 
the  threat  of  discharge  above  all  who 
become  involved  with  loan  companies, 
this  fear  of  discharge  has  furnished  the 
usurer  ample  security  for  his  loan. 
Rather  than  have  the  attention  of  his 
employer  brought  to  his  financial  dilemma 
the  borrower  will  go  to  any  extreme  to 
meet  his  obligations.  Loan  sharks  re- 
cently held  the  limelight  with  President 
Taft  when  his  attention  was  called  to  the 
fact  that  government  employes  are  bur- 
dened with  debts  at  exorbitant  rates  of 
interest.  An  employe  of  the  department 
of  engraving  confessed  that  he  had  com- 
mitted forgery'  in  an  attempt  to  get 
money  with  which  to  pay  ofif  a  debt  to  a 
money  lender.  He  had  originally  bor- 
rowed $5,  but  with  the  principal  and 
interest,  at  the  rate  charged,  it  soon 
amounted  to  $150.  The  extent  to  which 
government  clerks,  living  from  hand  to 


mouth  on  salaries  ranging  from  $750  to 
$1,200  a  year,  are  a  prey  of  the  bleeding 
lenders,  is  regarded  as  a  national  scandal. 
Bitter  experience  has  taught  more  than 
a  million  people  within  the  i)ast  decade 
that  a  wage  assignment  is  the  first  link 
in  an  endless  chain  of  woe.  But  there  is 
a  tremendous  demand  for  cash  and  the 
emergency  must  be  met  in  some  way. 
The  logical  result  is  the  loan  shark.  He 
is  a  speculator.  He  lends  money  upon 
precarious  capital.  Because  of  this  risk 
his  returns  must  be  proportionately  great. 
But  he  supplies  an  overwhelming  eco- 
noiuic  demand.  His  clients  must  have 
aid,  and  he  alone  stands  ready  to  give 
them  aid.  They  demand  relief,  and 
people  in  dire  need  will  pay  more  than 
the  legitimate  price  when  relief  can  be 
obtained  in  no  other  way. 

Under  existing  laws  the  loan  shark  is 
an  outlaw.  Present  conditions  are  in- 
tolerable for  those  whom  misfortune 
leads  to  the  office  of  the  personal  prop- 
erty broker.  For  small  sums  he  demands 
unlawful  returns.  Seldom  does  the  bor- 
rower present  his  case  in  the  courts,  for 
lawsuits  mean  publicity,  and  poverty  does 
not  advertise  itself.  Nor  has  he  the 
courage,  because  he  has  fought  a  losing 
fight  for  a  livelihood.  Poverty  in  large 
cities  is  often  concealed  by  extravagance 
and  many  persons  who  are  seemingly 
prosperous  lose  the  present  day  in  con- 
triving for  the  morrow. 

Guy  yi.  Blake,  attorney  for  the  Legal 
Aid  Society  of  Chicago,  explained  the 
usurious  methods  followed  by  the  loan 
tribe. 

"Assume  that  an  employe  of  one  of  the 
larger  corporations  finds  himself  in  need 
of  a  small  amount  of  cash  to  meet  some 
pressing  obligation,"  said  IMr.  Blake. 
"Perhaps  he  has  a  wife  and  several  chil- 
dren and  the  only  property  he  owns  is 
household  furniture.  The  only  security 
he  can  give  is  an  assignment  of  his  wages 
or  a  chattel  mortgage  on  his  furniture. 
The  only  place  where  he  can  get  money 
on  this  security  is  from  that  class  of 
money  lenders  popularly  known  as  loan 
sharks.  He  borrows  $50,  giving  notes 
for  about  $72,  payable  at  the  rate  of  $12 
a  month. 

"He  finds  himself  able  to  meet  these 
payments  for  four  months  but  when  the 
fifth  pa3'ment  is  due  he  has  no  money. 
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and  he  holds  the  debtor 
rigidly  to  the  payment  of  all 
these  sums. 

"Very  often  the  debtor  is 
referred  to  another  loan 
company,  where  he  borrows 
more  money,  paying  a  part 
of  what  he  owes  to  the  first 
loan  company.  This  proc- 
ess leaves  him  deeper  in 
debt  than  he  was  in  the  be- 
ginning. At  the  end  of  the 
time  given  for  the  payment 
of  the  second  loan  another 
renewed  loan  is  forced.  Be- 
fore many  months  has 
passed  the  debtor  owes 
many  times  as  much  as  his 
original  obligation,  regard- 
less of  the  fact  that  he  may 
have  paid  many  times  more 
than  the  original  amount. 
And  he  has  received  none 
of  this  rapidly  increasing 
debt  in  actual  cash  except 
the  first  fifty  dollars." 

Here  is  the  examination 
a  prospective  borrower 
must  pass  with  satisfaction 
to  the  loan  shark  before  he 
can  get  money : 

State  your  name 

present   address  

former   address   


—       present  occupation 


They  Found  the  Body  in  an  Upright  Position. 


He  is  notified  that  he  is  delinquent  and 
must  settle  at  once.  He  goes  to  the  loan 
company  and  explains  that  he  is  unable 
to  make  the  payment  and  asks  for  an 
extension  of  time.  Invariably  the  loan 
company  refuses  to  grant  an  extension 
unless  new  notes  are  signed  for  the  same 
amount  of  principal— $72.  If  the  debtor 
refuses  to  sign  new  notes  he  is  told  that 
notice  of  his  wage  assignment  will  be 
served  upon  his  employer,  or  that  his 
furniture  will  be  taken  away  from  him. 

"These  new  notes  are  a  part  of  the 
transaction  which  the  loan  sharks  always 
demand.  While  they  bind  the  person 
who  signs  to  pay  the  face  value  of  the 
notes,  they  are  never  accompanied  by  the 
pavment  of  any  cash  to  the  victim.  Most 
of 'this  sum  the  loan  shark  terms  'interest,' 


length    of    time    employed 

former  occupation  ; 

reasons  for  leaving  former 

employment     ;      present      salary 

;    when    and    how    paid   ; 


married  or   single 
;     father's 


name 

mother's   name  

name     and     address 


wife's  name 
and  address 
:   wife's 


father's 

wife's  mother's  name  and  address  ■ ; 

brothers'    and    sisters'    names    and    ad- 
dresses     ;    wife's    brothers'    and 

sisters'  names  and  addresses  ; 

childrens'  names ;  where  children 

are  employed ;  where  children  go 

to  school  ;  where  do  you  trade? 

;  names  and  addresses  of  three 

friends  or  acquaintances  ;  name 

and  address  of  a  neighbor  ;  do 

you  own  real  estate?  - 
same    ;    do    you 


from  anyone  else? 


— : ;   describe 

borrow    money 
— ;  give  list  of 
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your  household  furniture  ;  where 

did   you   buy   it?  ;   do   you   owe 

anything  on   it  ?  ;   what   is   your 

total    indebtedness    of    every    kind    and 

description  at  present  time  ? . 

When  all  of  these  questions  have  been 
answered  the  applicant  is  told  that  the 
matter  will  be  investiq-ated,  and  he  is 
invited  to  call  at  the  office  the  next  day. 
But  when  the  applicant  calls  to  get  the 
money  he  is  given  more  papers  to  sign. 
These  papers  are  marvels  of  ingenuity. 
One  is  a  plain  promissory  note  for  the 
amount  borrowed  with  the  interest  added 
on  the  face  of  the  note ;  another  is  a 
mortgage  on  all  the  household  furniture 
the  borrower  owns ;  another  is  a  power 
of  attorney  giving  one  of  the  loan  com- 
pany's employes  the  right  to  confess 
judgment  on  the  note  or  on  the  mort- 
gage, to  sign  the  borrower's  name  to  any 
other  paper  he  may  see  fit,  to  draw  the 
borrower's  salary  and  give  a  receipt 
for  it. 

John  Smith — this  is  not  his  real  name 
— of  St.  Louis,  filled  out  one  of  these 
application  blanks  and  successfully  run 
the  gamut  of  penetrating  questions.  He 
was  told  that  he  could  negotiate  a  loan 
for  $24. 

For  that  sum  Smith  was  to  pay  $30 
in  one  month.  The  expiration  of  the 
note  was  one  o'clock  in  the  afternoon  on 
the  Saturday  Smith  was  to  draw  his 
salary  for  the  month.  Slight  delay  in 
making  up  the  pay  roll  prevented  Smith 
from  getting  his  money  until  after  the 
time  he  was  to  make  the  payment.  He 
started  for  the  office  of  the  loan  company 
shortly  after  one  o'clock,  but  another 
delay  resulted  when  the  street  car  was 
blockaded  by  a  fire.  He  did  not  reach 
the  loan  office  until  three  o'clock  to  make 
his  payment. 

He  was  told  that  he  could  not  pay 
then,  but  a  collector  would  call  on  him 
the  next  day.  This  is  the  bill  the  col- 
lector presented  for  payment : 

Payment  of  loan $30.00 

Protest   fee    1.50 

Collection  fee    5.00 

Brokerage  fee 1.50 

Total $37.50 

Smith  earned  $60  a  month.  He  could 
not  make  the  payment  and  was  com- 
pelled to  accept  a  new  loan  of  $24  for 


thirty  days.  For  the  new  loan  he  prom- 
ised to  pay  $14.50  interest.  He  was 
unable  to  meet  the  payment.  Another 
new  loan  of  $30  was  negotiated  for  which 
he  agreed  to  pay  $20  interest.  In  nine- 
teen months  Smith  had  paid  out  $665. 
Of  that  amount  of  money  he  had  received 
$90  in  actual  cash. 

Chicago  police  and  county  hospital 
authorities  sought  for  more  than  a  year 
to  discover  the  perpetrators  of  a  prac- 
tice that  carried  anguish  into  many 
homes  in  that  city.  Mothers  and  wives 
had  been  the  victims  of  anonymous  mes- 
sengers, who  told  them  that  male  mem- 
bers of  their  families  were  dying  at  the 
county  hospital,  the  prey  of  some  terrible 
accident.  When  the  women,  hysterical 
with  shock  and  sorrow,  hurried  to  that 
institution,  they  learned  the  stories  were 
untrue. 

Until  recently  the  reports  were  laid  at 
the  door  of  some  fiendish  individual  with 
perverted  ideas  of  a  practical  joke.  But 
now  the  tricks  are  attributed  to  loan 
sharks.  The  motive  of  the  reptiles  is 
designated  as  purely  mercenary.  The 
malignant  messengers  always  ask  if  they 
could  notify  the  firm,  and  the  women  are 
easily  led  to  tell  how  much  money  their 
relatives  earn  and  where  they  are  em- 
ployed. Thus  the  lenders  get  a  line  on 
their  victim. 

Among  the  tragedies  charged  to  the 
loan  shark  evil  is  the  death  of  a  young 
man,  who  was  superintendent  of  a  large 
factory  in  Connecticut.  This  young  man 
had  made  a  phenomenal  rise,  and  his 
salary  and  position  grew  in  proportion 
until  he  was  boss  of  the  establishment, 
receiving  a  salary  of  $500  a  month. 

But  the  siren  tick  of  the  money  market 
was  an  irresistible  call  to  him.  He  began 
to  deal  in  futures  and  gradually  became 
a  plunger,  considering  his  resources.  His 
money  and  credit  soon  vanished.  Then 
he  turned  to  the  loan  shark.  From  one 
he  borrowed  $200;  from  another  $250. 
With  the  money  he  fed  the  Wall  Street 
hopper.  When  his  notes  became  due  he 
was  unable  to  pay. 

One  morning  his  subordinate  heard  a 
shot  in  his  private  office.  They  hurried 
to  the  scene.  Before  his  desk  in  a  pivot 
chair  they  found  the  body  of  their  super- 
intendent in  an  upright  position.  The 
right  hand  clutched  a  smoking  revolver, 
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while  the  left  gripped  a  crumpled  paper. 
It  was  a  threatening  letter  from  a  loan 
shark.  But  the  debtor  had  passed  from 
the  realm  of  mammon. 

When  business  is  conducted  on  some 
high  transcendental  plane;  when  the 
public  realizes  that  nature  sprinkles  the 
sunshine  with  rain ;  when  economic  con- 
ditions and  sociology  are  understood  by 
the  populace;  when  money  ceases  to  be 


the  idol  of  the  American  people;  when 
uniform  laws  against  usury  are  passed 
and  enforced;  when  common  sense  is 
placed  on  the  throne  now  occupied  by 
foolishness ;  when  poverty  ceases  to  hide 
itself;  when  loan  shark  methods  are 
given  complete  publicity;  when  the  Mil- 
lenium arrives 

Until  these  things  are  in  vogue  there 
will  dawn  no  new  day  for  the  borrower. 


Ould  Docto'  Ma'Ginn 


The  ould  doctor  had  only  wan  failin. 
It  stayed  with  him,  faith,  till  he  died; 

And  that  was  the  habit  of  wearin* 
His  darby  a  thrifle  wan  side! 

And  twenty  times  daily  'twas  straightened. 
But.  try  as  he  would,  for  a  year. 

Not  thinkin.  he'd  give  it  a  teether 
A  thrifle  down  over  wan  ear! 

It  sat  him  lopsided  and  aisy; 

It  throubled  his  kith  and  his  kin  — 
But.  och !  'twas  the  only  thing  crooked 

About  our  ould  Doctor  Ma'Ginn ! 

And  now  that  he's  gone  to  his  glory  — 

Excuse  me,  a  bit  av  a  tear  — 
Here's  twenty  to  wan  that  his  halo 

Is  slantin'  down  over  his  ear! 

— Arthur  Stringer,  in  Irish  Poems, 
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healthy 
m  an  is 
possessed 
of      the 


hunter's  instinct  in 
a  greater  or  less 
degree.  We  can  all 
remember  the  days 
when  we  manufac- 
tured bows  and  ar- 
rows and  sling 
shots  and  prowled 
through  the  brush 
back  of  the  orchard 
in  search  of  imag- 
inary bear,  or,  if  we 
were    city    bred, 

how  we  stalked  the  bold  English  sparrow 
and  shot  all  around  him  with  an  air  gun. 

We  can  all  remember  the  thrill  with 
which  we  received  our  first  fire  arm,  a 
little  target  rifle,  and  immediately  set  out 
for  the  hills  to  slaughter  squirrels  and 
cottontails. 

My  owai  first  gun  of  which  I  was  im- 
mensely proud  was  the  sort  of  thing  that 
Robinson  Crusoe  might  have  constructed 
from  the  materials  found  in  the  wreck. 
It  was  the  remains  of  a  22  calibre  rifle 
which  had  lost  its  butt,  but  nothing 
daunted  I  carved  me  a  new  one  from  a 
broken  pick  handle,  fastened  it  securely 
to  the  barrel  with  screws  and  copper 
wire  and  w^as  able  to  hit  most  anything 
that  was  not  too  small  or  too  far  away 
by  aiming  a  foot  or  so  to  the  left. 


By  C.L.Edholm^ 


Those  wood  lots 
that  we  roamed  at 
the  age  of  fourteen, 
searching  for  griz- 
zlies and  pantliers, 
were  indeed  the 
"happy  hunting 
grounds,"  though 
the  slaughter  was 
mostly  imaginary. 

But  after  a  man 
outgrows  the  semi- 
savagery  of  boy- 
hood and  goes 
afield  with  more 
deadly  weapons  he 
often  finds  that  the 
joy  of  himting  has 
a  bitter  after  taste.  Perhaps  the  first 
time  he  notices  it  is  when  he  wounds 
some  shy  creature  of  the  woods  and  sees 
it  limp  piteously  away  into  the  brush  in 
spite  of  his  eft'orts  to  finish  it. 

After  the  excitement  of  the  chase  has 
passed  he  may  have  a  mental  pic- 
ture of  the  pretty  creature  perishing 
slowly  and  miserably,  a  vision  that  will 
sicken  him  of  the  idea  of  hunting  for  a 
while  until  the  old  instinct  once  more 
awakes  and  he  forgets  the  little  tragedy 
in  the  joy  of  the  chase. 

After  all,  that  very  term,  "the  chase" 
describes  the  greatest  pleasure  of  the 
royal  sport,  the  pursuit  of  game,  not  the 
killing  of  it.  What  greater  delight  is 
there  for  a  real  man  than  to  taste  the 
rough  camp  life,  the  tang  of  the  moun- 
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A  PICTURE  LIKE  THIS  IS  BETTER  THAN  VENISON  ROAST. 


tain  air  on  the  sharp,  frosty  morning,  the 
vigorous  exercise  of  cHmbing  the  hills, 
the  game  of  matching  wits  with  the  alert 
denizens  of  the  wild,  and.  if  the  quarry  be 
large  and  dangerous,  the  testing  of  one's 
manhood  in  the  face  of  danger! 

Thanks  to  modern  science  a  man  can 
enjoy  all  these  delights  nowadays  with- 


out wetting  his  hands  with  blood. 
Equipped  with  a  camera,  a  good  lens  and 
various  helpful  devices,  in  which  he 
takes  the  same  pride  as  a  hunter  does  in 
his  modern  rifle,  he  can  bring  home  mag- 
nificent trophies  for  the  walls  of  his  den 
without  doing  butcher's  work  to  secure 
head  or  pelt.     He  can  engage  in  a  war 


A    FAMILY   OF  THE   FOOTHILLS. 
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DEER.   BEING  CURIOUS.   ARE  OFTEN  READY    TO   POSE   FOR  THE   PHOTOGRAPHER. 


of  wits  with  the  wild  creatures,  taking  a 
httle  longer  odds  no  doubt,  for  it  is  far 
easier  to  get  within  shooting  distance  of 
game   than   it   is   to  get   within  camera 


range,  and  as  for  the  danger,  the  man 
who  goes  after  lions  or  other  ferocious 
beasts  with  a  camera  surely  requires  as 
much  nerve  as  the  other  man  who  takes 


SEALS  BATTLING  WITH  THE  WAVES. 
The  rocks  beyond  where  the  seals  are  shown  are  fifty  feet  high,  but  the  waves  dash  over  them  and  fill  the  cove,  wash- 
ing the  seals  oft  into  the  surf. 


j!J7 


388 


TECHNICAL    WORLD    MAGAZINE 


an  arsenal  along  and  murders  the  un- 
suspecting brutes  at  long  range.  The 
hunt  for  dangerous  animals  need  not  be 
discussed,  however,  as  the  average  man 
has  no  chance  to  indulge  in  that  variety 
of  sport.  Few  of  us  can  afford  the  outlay 
of  time  and  money  required  to  reach  the 
haunts  of  the  jungle  beasts,  but  all  of  us 
are  near  enough  to  some  bit  of  woods  or 
field  to  go  camera  hunting  most  any  day. 


The  beginner  at  the  sport  must  learn  how 
to  judge  distance  even  more  accurately 
than  the  marksman.  He  must  study  the 
problems  of  light  and  speed  if  he  is  to 
catch  his  game  on  the  wing  or  running. 
He  must  learn  to  think  quickly  and  act 
promptly  in  focusing  and  regulating  the 
stop,  and  he  will  find  camera  target  prac- 
tice at  the  less  shy  and  difficult  subjects 
near  home  quite  as  fascinating  as  pop- 


WisE-LooKiNG.  But  Only  Ten  Days  Old. 

These  young  pelicans  snapped  viciously  when  approached  by  the  photographer.    They  can 

inflict  considerable  injury  with  their  long,  hard  bills. 


That  is  one  of  the  beauties  of  this 
coming  sport,  that  all  game  is  fair  game 
for  the  camera.  There  is  no  close  season 
for  the  man  with  the  little  black  box  and 
no  limit  to  his  bag.  He  requires  no 
hunter's  license,  no  membership  in  an 
expensive  gun  club  and  ordinarily  no 
guide.  In  fact  the  amateur  has  a  good 
chance  to  perfect  himself  in  the  sport 
without  going  very  far  afield,  and  this 
practice,  by  the  way,  is  an  essential. 
Camera  hunting  must  be  learned  just  the 
same  as  hunting  with  shot  gun  or  rifle. 


ping  away  at  tin  cans  or  clay  pigeons 
with  firearms. 

Moreover  he  must  study  the  ways  of 
wild  things  quite  as  carefully  as  the  man 
who  means  to  kill  them,  and,  approach- 
ing them  with  no  murderous  intent,  he  is 
more  likely  to  learn  intimately  of  their 
habits  than  the  sportsman  who  is  plan- 
ning to  destroy  them. 

This  study  of  the  manners  and  cus- 
toms of  our  shy  little  neighbors  is  well 
worth  while  in  itself.  It  has  much  of 
the  charm  of  foreign  travel  to  observe 


A  photographer  and  nature  lover  of  my 
acquaintance  paid  daily  visits  to  these 
nests,  observing  the  progress  from  the 
day  the  shell  was  chipped  until  the  little 
creatures  were  ready  to  take  wing  and 


IGNOKANTLY  COURTING  DESTRUCTION. 

Younfir  cormorants  on  extreme  edge  of  ledpe.  ready 

to  drop  otf  if  the  photoRrapher  comes  too  near. 

They  would  liave  a  sheer  drop  of  two 

hundred  feet. 


how  these  unnoticed  fellow  citizens  of 
our  own  county  go  about  their  business, 
make  love,  bring  up  their  families  and 
provide  a  living  for  their  brood,  hardly 
affected  by  the  human  life  all  about  them. 

One  of  the  interesting  subjects  for  be- 
ginners is  the  nest  and  the  fledgling. 
We  all  remember  the  delights  of  robbing 
birds'  nests  (I  am  ashamed 
to  confess)  but  here  is  a 
kind  of  nest  robbing  that 
will  leave  no  feeling  of  re- 
gret. It  is  necessary  to  use 
the  same  gentleness  and 
care  in  photographing  nests 
with  baby  birds  as  it  would 
be  if  we  were  taking  the 
pictures  of  human  infants, 
and  one  should  use  as  much 
tact  in  approaching  a  shy 
little  bird  family  as  in  mak- 
ing advances  to  a  human 
family. 

Very  often  it  is  necessary 
to  make  several  visits  to  a 
nest  before  the  best  results 
can  be  obtained.  The  pic- 
tures of  young  mocking 
birds  and  linnets  show  what 
can  be  done  with  our  near 
neighbors  if  they  are  not 
frightened  by  roughness  or 
sudden  movement  or  noise.  the  robin  fledgling  is  a  comparatively  easy  shot. 
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CORMORANT  ON    HER  NEST.  THREE   HUNDRED   FEET  ABOVE  THE  WATER. 

The  photographer  had  g^reat  difficulty  in  descending  to  this  ledg^e.     It  took  an  hour  to  go  thirty  feet,  so  cautious  was 

his  approach;  every  instant,  during  this  time  he  expected  the  bird  to  fiy  away. 


the   series  of  pictures  he  obtained   is  a 
charming  study  of  bird  life. 

After  he  has  once  learned  to  take 
pictures,  the  camera  hunter  is  ready  for 
the  trail,  where  he  is  confronted  with 
problems  that  tax  his  wits  and  his 
patience  and  sometimes  his  strength  of 
lung  and  limb.  Deer  stalking  with  a 
camera  requires  methods  similar  to  hunt- 
ing with  a  rifle,  but  it  demands  greater 
skill.  It  will  not  do  merely  to  see  a 
patch  of  hide  among  the  green  which 
would  be  sufficient  for  a  marksman,  you 
must  see  the  whole  animal  and  get  him 
in  a  characteristic  pose.  Moreover  you 
must  get  him  with  a  proper  amount  of 
light  coming  from  the  best  angle  and  in 
addition  to  this  you  must  get  a  back- 
ground that  will  show  him  to  good  ad- 
vantage. That  is  one  of  the  most  diffi- 
cult problems  of  camera  hunting  for  the 
reason  that  nature  has  provided  most 
wild  creatures  with  a  protective  color- 
ation which  might  be  termed  an  "invisi- 
ble armor"  such  as  we  used  to  read  about 
in  the  fairy  tales.     While  it  is  not  like 
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the  famous  Tarnhelm  of  the  hero  Sieg- 
fried which  made  him  absolutely  invisi- 
ble, yet  this  curious  arrangement  of  color, 
light  and  shade  on  the  pelt  and  plumage 
of  wild  things  renders  them  almost  indis- 
tinguishable from  their  surroundings.  A 
splendid  example  of  that  is  shown  in  the 
picture  of  the  young  gulls  standing  in  a 
mass  of  ice  plant.  Although  the  little 
creatures  were  within  easy  camera  shot 
and  were  properly  focused  yet  their  spots 
and  splashes  blend  so  perfectly  with  the 
flowers  and  foliage  that  they  are  hardly 
to  be  discerned. 

Here  the  skill  of  the  camera  man  over 
the  average  hunter  is  again  emphasized. 
Many  a  buck  has  been  brought  down  by 
a  chance  shot,  the  amateur  hunter  firing 
at  some  dimly  seen  object,  with  better 
luck  than  judgment.  It  may  be  re- 
marked in  passing  that  many  a  guide  has 
been  brought  down  in  the  same  way,  not 
to  speak  of  cows  and  other  domestic  ani- 
mals. 

This  indiscriminate  shooting  is  one  of 
the    real    dangers    that    camera    hunting 


SNAPPED  ON  THE  WING— CORMORANT  TAKEN  THE  INSTANT  SHE  LEFT  THE  NEST. 


will  eliminate.  Just  a  few  days  ago  I 
was  chatting  with  a  forest  supervisor  in 
charge  of  one  of  our  western  reserves 
who  swore  by  all  that  was  good  and  holy 
that  he  would  not  think  for  a  moment  of 
wearing  khaki  while  on  the  trail,  for  fear 
of  being  shot  by  mistake.  He  was  a 
thorough  outdoor  man,  one  who  spends 
his  life  among  the  peaks  and  passes  of  h 
western  range,  but  he  had  only  contempt 
for  these  would-be  leaders  of  the  strenu- 
ous bluff  who  leave  the  city  Saturday 
evening  with  a  determination  to  kill 
something  before  they  get  back  in  time 
for  work  on  Monday  morning.  It  is  not  the 
sportsman,  the  lover  of  manly  exercise 
and  fair  play  and  the  "bright  face  of  dan- 
ger," but  the  brutal  "sport,"  the  man  with 
a  craving  for  bloodshed  and  slaughter 
who  is  responsible  for  the  indiscriminate 
killing  of  game  and  guides — mostly  the 
latter. 

Likewise  it  is  this  destructive  breed 
which  is  responsible  for  the  extermina- 
tion of  some  of  our  noblest  wild  life,  the 
"game  hog,"  the  man  who  bags  the 
limit,  and  then  some,  every  time  he  gets 


a  chance,  and  it  is  from  this  species  that 
the  camera  hvmter  is  sharply  differ- 
entiated. 

We  try  to  curb  the  "game  hog"  with 
laws  which  are  more  or  less  wisely  con- 
ceived and  efficiently  enforced  but,  in 
spite  of  that,  true  sportsmen  observe  with 
regret  the  passing  of  many  of  our  finest 
species  and  the  threatened  extinction  of 
others.  Unless  there  is  a  change  in  the 
public  sentiment  which  tolerates  and 
applauds  the  killing  of  all  the  lavy  allows, 
hunting  in.  this  country  soon  may  be  lim- 
ited to  the  owners  of  game  preserves. 

There  is  a  menace  to  the  farmer  in  this 
wholesale  slaughter  of  birds,  as  well,  for 
many  of  the  little  creatures  who  preyed 
upon  destructive  insects  have  been  killed 
off  and  left  him  without  defense  for  his 
crops.  So  the  camera,  as  it  comes  into 
popular  favor  in  the  hands  of  nature- 
loving  sportsmen,  may  be  termed  not 
only  the  friend  of  all  wild  things  but  also 
the  friend  of  the  farmer. 

There  are  many  useful  accessories  to 
the  camera  devised  for  the  hunter's  use, 
and  with  the  development  of  the  sport, 
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DEER  IN   THEIR   HILLY   PASTURE. 


THESE  PUP  SEALS  WERE  -ROUNDED  UP"   FOR  THE  PHOTOGRAPHER. 
They  were  placed  in  a  pocket  in  the  rocks  from  which  they  could  not  easily  escape.    In  the  open,  it  would  require  one 
man  to  each  pup  to  keep  thorn  from  petting  scattered.    This  photo  was  taken  on  one  of  the 
Coronado  Islands,  off  the  coast  of  California. 
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other  ingenious  devices  for  the  photog- 
raphy of  game  will  be  invented.  For 
"snap  shooting"  water  fowl,  decoys  and 
blinds  may  be  used  as  in  ordinary  hunt- 
ing ;  for  taking  pictures  of  exceedingly 
shy  game  at  long  range  the  telephoto  is 
useful,  although  the  high  price  will  keep 
it  out  of  the  reach  of  most  amateurs. 
One  can  get  good  results,  however,  by 
placing  the  camera  properly  focused  in  a 
spot  frequented  by  animals  or  birds,  the 
operator  concealing  himself  at  some  dis- 
tance.   The  shutter  can  be  operated  with 


on  the  part  of  the  game  exploding  the 
flash  powder  and  exposing  the  film. 

One  of  the  most  fascinating  of  camera 
sports  is  a  night  hunt  from  a  canoe.  The 
problem  is  to  ascertain  by  the  tracks  and 
other  signs  where  game  is  in  the  habit  of. 
coming  to  the  water's  edge  to  drink. 
There,  after  dark,  the  approach  is  made 
to  that  spot  very  stealthily,  without  noise 
and,  of  course,  with  no  light  in  the 
canoe.  The  hunter  can  be  guided  only 
by  sounds,  and  must  judge  his  distance 
by  the  slight  noises  made  by  the  game, 


IT  TAKES  A  REAL  SPORTSMAN  TO  CAPTURE  SUCH   A   FILM. 

Gun  hunters  recognize  that  the  bighorn  is  the  wariest  of  game. 


a  cord  or  a  long  air  tube,  although  an 
even  better  device  is  an  apparatus  which 
makes  use  of  electricity  and  compressed 
air  to  open  and  close  the  shutter.  This 
can  be  fitted  with  a  wire  of  any  desired 
length  and  it  has  the  advantage  over  the 
cord  of  requiring  no  pull,  hence  there  is 
no  danger  of  jarring  the  camera.  Some- 
times the  camera  is  set  in  this  manner 
with  the  addition  of  a  bait  or  some  kind 
of  a  trap  which  causes  the  animal  itself 
to  operate  the  shutter,  and  many  effective 
pictures  have  been  secured  in  this  way. 
With  this  method  the  flash  gun  is  often 
used  for  night  work,  the  same  movement 


and  when  he  believes  himself  within 
range  and  ,has  the  camera  pointed,  the 
flash  is  exploded  and  the  whole  water's 
edge  with  its  background  of  forest  is 
suddenly  illuminated. 

A  good  negative  of  such  a  scene  with 
deer  or  moose  starting  at  the  flash  makes 
an  enlargement  which  is  as  beautiful  a 
thing  to  hang  upon  the  library  wall  as  the 
branching-  antlers  of  the  game  itself  and 
is  quite  as  convincing  a  trophy  of  the 
owner's  skill. 

For  one  who  lives  near  the  sea  coast  a 
delightful  trip  can  be  taken  to  the  breed- 
ing grounds  of  seal  and  sea  birds.     An 
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A  QUIET  SCENE  THAT  A  THOUSAND  PHOTOGRAPHERS.  WITH  SKILL  AND  PATIENCE.  COULD 

REPRODUCE:  A  SINGLE  HUNTER.  DESTROY  FOREVER. 

Unless  there  is  a  change  in  the  public  sentiment  which  tolerates  and  applauds  the  killing  of  all  the  law  allows. 

bunting  in  this  country  soon  may  be  limited  to  the  owners  of  game 

preserves,  as  in  Europe. 


A   FINE  EXAMPLE  OF  PROTECTIVE  COLORING. 

The  close  resemblance  of  these  young  gulls  to  the  background  of  ice  plants  is  remarkable.    This  arrangement 

of  color,  light  and  shade  on  the  pelt  and  plumage  renders  them  almost  indistinguishable  from 

their  surroundings.    They  are  exceedingly  hard  to  locate. 
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enthusiastic  camera  hunter. 
Lee  Passmore  of  San 
Diego,  brought  back  stories 
of  his  experiences  in  the 
Coronado  Islands  ofif  the 
California  coast  which 
makes  the  listener  want  to 
])ack  his  camera  and  go. 
These  islands  are  twenty- 
hve  miles  from  San  Diego ; 
they  are  owned  by  Mexico 
and  are  barren  and  unin- 
habited save  for  great  num- 
bers of  pelicans,  shag,  cor- 
morants, gulls  and  seals,  all 
of  which  have  their  breed- 
ing places  in  different  parts 
of  the  islands.  The  territory 
divided  between  these  various 
I)retty  well  to  themselves. 

The  camera  men  had  their 
fair  share  of  roughing  it 
after  leaving  the  mainland 
irr,  a  launch.  There  was 
some  little  difificulty  in 
effecting  a  landing  as  there 
is  only  one  cove  which  is 
approachable  on  Dead 
Plan's  Island  where  they 
camped  and  this  cannot  be 
entered  unless  the  wind  is 
favorable.  It  was  impos- 
sible to  bring  their  launch 
up  close  to  the  rocky  shore 
and  a  landing  had  to  be 
made  with  a  skiff,  which 
was  afterwards  hauled  up 
high  and  dry  to  keep  it 
from  smashing  on  the 
rocks. 

The  camera  hunters  first 
prepared  their  camp,  mak- 
ing their  beds  of  dry  sea 
moss  and  setting  out  their 
belongings,  and  after  a 
good  night's  sleep  with  the 
sound  of  the  breakers  in 
their  ears,  they  set  about 
the  next  morning  to  explore 
the  islands. 

Many  of  the  young  crea- 
tures were  easily  ap- 
proached as  they  are  too 
ignorant  of  man  to  know  fear.  The  old 
seals  took  to  the  water  where  they  gazed 
anxiously  back  at  their  young,  uttering 
loud  cries,  but  the  pups  themselves  were 


Young  Mocking  Birds  in  the  Nest. 


seems    to    be    equitably 
families    and   they   keep 


A  Standard  Camera,  with  Special  Attachments. 

By  means  of  compressed  air  and  a  tiny  electric  battery,  the  camera  can  be 

operated  by  a  man  at  a  distance,  who  merely  pushes  the  button. 

This  apparatus  may  also  be  adjusted  so  that  the  game  will 

press  the  button  when  taking  a  bait.     Most  of  the 

photos  in  this  article  were  taken,  however, 

without  this  attachment. 


as  tame  as  kittens  and  could  be  readily 
handled.  In  fact,  as  they  sprawled  about 
on  the  sunny  rocks,  one  had  to  step  aside 
to  avoid  treading  on  them. 
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The  young  cormorants  were  not  panic 
stricken  by  the  approach  of  the  man 
with  the  camera,  but  sought  to  avoid 
him  by  waddUng  away  and,  in  their  igno- 
rance of  any  danger,  would  deliberately 
step  over  the  side  of  the  cliff,  dropping 
several  hundred  feet  to  the  rocks  below. 
Of  course,  when  the  photographer  ob- 
served this  he  was  careful  not  to  go  near 
enough  to  cause  their  destruction,  but 
some  excellent  pictures  were  obtained 
nevertheless.  The  young  pelicans,  on 
the  other   hand,  were  inclined  to   stand 


proaching  very  slowly  a  few  inches  at  a 
time ;  in  fact,  he  spent  an  hour  covering 
a  distance  of  thirty  feet  but  secured 
two  excellent  pictures,  one  of  the  nesting 
bird  and  the  other  just  as  she  flew  away. 
The  average  "killer"  would  have 
caught  her  on  the  wing  with  a  charge  of 
shot  and  the  little  idyll  on  the  rocky 
ledge  would  have  ended  in  a  tragedy,  but 
in  this  case  the  timid  mother  bird,  whose 
desire  to  guard  the  precious  eggs  con- 
flicted with  her  fears,  as  the  photograph 
so  well  shows,  was  able  to  return  after 


ALMOST  A   GET-AWAV. 
A  duck  that  nearly  escaped  the  "camera  shot. 


upon  their  rights  and  snapped  viciously 
at  anyone  who  came  within  reach.  As 
they  are  armed  with  long,  sharp  bills 
and  know  how  to  use  them  even  at  the 
early  age  of  ten  days,  the  visitor  judged 
that  it  would  be  wisest  to  "walk  around" 
when  he  came  to  a  pelican's  nest. 

The  baby  gulls  were  about  the  prettiest 
little  creatures  of  the  island  with  their 
downy  plumage  and  mottled  coloring, 
which  makes  it  easy  for  them  to  hide 
away  in  the  masses  of  flowers.  All  the 
older  inhabitants  were  somewhat  shy,  but 
one  splendid  picture  was  taken  of  a  nest- 
ing cormorant,  the   camera   hunter   ap- 


a  little  while,  none  the  worse  for  her 
experience  with  the  human  race. 

The  hunter  will  surely  take  more 
pleasure  in  the  pictures  than  he  would 
in  the  memory  of  the  shattered  body 
fluttering  into  the  sea. 

Of  course  another  advantage  of  the 
camera  on  such  a  hunting  trip  is  that  one 
can  preserve  very  vividly  the  recollection 
of  the  bewitching  landscapes  and  marine 
views,  the  film  telling  a  far  more  graphic 
story  than  would  the  yachtsman's  log  or 
the  hunter's  record  of  his  exploits,  even 
when  accompanied  by  the  furs  or 
mounted  heads  of  his  victims. 
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NEW  YORK  CITY   FROM   GOVERNOR'S   ISLAND. 
The  new  neck  of  land  will  begin  where  boats  are  shown  in  this  picture. 
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«ir  YELP!  Police!  They  are 
going  to  rob  Father  Nep- 
tune !" 

Thus,  figuratively,  one 
might  have  heard  an  army 
of  sea  urchins  shouting  recently  as  they 
scurried  away  from  the  vicinity  of  the 
lower  end  of  Manhattan  Island  for  the 
deeper  waters  of  New  York  Bay  to 
convey  the  startling  news  to  the  other 
denizens  of  the  ocean. 

The  cause  of  this  tremendous  commo- 
tion was  the  announcement  just  made 
that  presumptuous  and  ever-grasping 
man  was  actually  preparing  to  invade 
the  domains  of  the  ancient  ruler  of  the 
deep — to  try  to  annex  a  portion  of  his 
rightful  heritage,  as  it  were.  Since  the 
days  of  King  Canute,  who  failed  miser- 
ably in  the  attempt,  no  serious  efifort  had 
ever  been  made  to  dispute  the  ownership 


of  the  ocean's  bed.  Father  Neptune  was 
vmiversally  considered  to  have  a  triple 
plated  mortgage  on  all  the  land  under- 
lying salt  water. 

There  have  been  numerous  instances 
where  the  ocean,  going  on  a  rampage, 
has  stolen  room  from  the  land — boldly 
and  openly  bitten  off  and  swallowed 
huge  chunks  at  a  single  gulp,  without  so 
much  as  a  by-your-leave.  But  the  idea 
that  anything  or  anybody  would  have  the 
audacity  to  make  an  effort  at  retaliation 
seems  never  to  have  occurred  to  anyone. 
It  was  too  preposterous. 

However,  it's  a  poor  rule  that  won't 
work  both  ways,  and  we  are  assured  that 
in  the  near  future  we  shall  witness  the 
unique  spectacle  of  the  lower  end  of 
Manhattan  Island  pushing  back  the 
waters  of  New  York  Bay  and  reclaim- 
ing some  1,400  acres  now  given  over  as  a 

3Sft 


p 


CDQ    ao 


Zl'-'O  □      DOCT] 

^  0 


YOU   WILL  WALK.   DRY-SHOD.   FROM   THE  BATTERY  TO  THE  STATUE  OF  LIBERTY. 
Tho  new  land  to  be  added  to  Manhattan  will  extend  beyond  Bartholdi's  famous  monument. 


play  and  hunting  ground  to  variou.s 
members  of  the  finny  tribe.  Where  today 
the  huge  transatlantic  liners,  the  pon- 
derous ferry  boats  and  the  puffing  little 
tugs  churn  into  foam  the  waters  lying 
between  the  Battery  and  the  Statue  of 
Liberty  there  will  rise  before  many  years 
block  after  block  of  towering  skyscrapers 
similar   to   those   which   are   now   to  be 


found  not  far  away  in  the  neighborhood 
of  Wall  street. 

Briefly,  Father  Knickerbocker  pro- 
poses to  steal  from  Father  Neptune  more 
than  two  square  miles  of  territory  in  an 
eflfort  to  provide  additional  room.  With 
the  possibility  of  having  to  accommodate 
a  population  of  11.000.000  twenty-five 
years    hence,    the    old    gentleman    could 
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figure  out  no  other 
way  to  do  it.  He  had* 
seen  his  island  cov- 
ered with  buildings 
from  end  to  end ;  he 
had  seen  these  same 
buildings  mount  sky- 
ward as  far  as  the 
limits  of  safety  would 
permit,  and  finally  he 
had  witnessed  a  con- 
siderable space  below 
the  surface  of  the 
ground  utilized  for 
subways,  basements, 
and  the  like. 

But  having  gone 
this  far  he  was  puz- 
zled what  move  next 
to  make  to  provide 
for  the  future  millions 
that  undoubtedly 
would  soon  be  clam- 
oring for  admittance 
to  his  family  circle. 
The  only  solution  of 
the  problem  was  to 
shake  a  reef  out  of  his 
own  garments,  so  to 
speak.  Realizing  that 
he  has  outgrown  his 
knickers,  he  now  pur- 
poses to  let  them  out 
a  matter  of  a  few 
miles,  until  they  as- 
sume the  dignity  of 
long  trousers. 

New  York  is  ad- 
mittedly too  .small.  It 
is  not  big  enough  to 
accomm.odate  the  rap- 
idly increasing  popti- 
lation  which  is  now 
overflowing  into  the 
suburbs,  and  its  shore 
line  cannot  provide 
sufficient  docking  fa- 
cilities for  the  large 
number  of  ships  which 
find  their  way  into 
this  port  from  every 
quarter  of  the  globe. 
Usually  when  a  big 
city  outgrows  itself 
the  expedient  followed 
is  to  annex  adjoining  territory.  Such  a 
course,  however,  would  not  solve  the  dif- 
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How  New  York  Will  be  Increased  in  Area. 

The  checkered  area  shows  the  proposed  fill-in.  A 

subway  will  follow  the  shore  line  of  Manhattan 

Island,  includinfj  the  extended  territory. 


ficulty  in  the  case  of 
New  York.  While 
sufficient  territory 
might  be  annexed  to 
accommodate  the  in- 
creased population  of 
the  metropolis,  the 
docking  and  freight 
transportation  prob- 
lem would  be  as  far 
from  solution  as  ever. 
The  present  ineffi- 
cient docking  facili- 
ties of  New  York  have 
already  driven  a  lot  of 
shipping  away.  The 
existing  docks  are 
hardly  large  enough 
to  accommodate  mod- 
ern liners  comfort- 
ably, and  every  new 
liner  is  larger  than  the 
one  before  it.  There 
have  been  various  ru- 
mors to  the  effect  that 
some  other  point 
would  supplant  New 
York  as  a  shipping 
center,  which  consid- 
ering the  city's  mag- 
nificent natural  advan- 
tages, seemed  entirely 
wrong.  The  Harbor 
of  New  York  is  one 
of  the  largest  and  best 
in  the  world,  there 
being  but  three  or 
four  other  ports  capa- 
ble of  receiving  boats 
of  the  size  of  the 
Maurctania.  But  no 
matter  how  large  and 
fine  its  harbor,  a  port 
cannot  preserve  its 
l)restige  unless  it  can 
offer  adequate  facili- 
ties for  the  docking  of 
ships. 

To  overcome  this 
obstacle  in  New  York 
a  remarkable  plan  of 
reclamation  has  been 
proposed  by  T.  Ken- 
nard  Thompson,  a 
well-known  consulting 
engineer  of  that  city,  and  it  is  now  being 
considered   by  the  city   authorities   with 


SEA  WALL  OF  GOVERNOR'S  ISLAND, 

Showing  how  made  land  is  built. 
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every  likelihood  of  being-  adopted. 
Other  engineers  wlio  have  looked  into 
the  matter  regard  it  as  entirely  feasible. 
While  it  presents  some  interesting  engi- 
neering- problems,  there  are  no  unsolv- 
able  ones.  Practically  the  same  thing,  as 
a  matter  of  fact,  has  been  accomplished 
on  Governor's  Island,  although  this  piece 
of  Avork  was  as  mere  child's  play  com- 
pared with  the  present  project. 


rows,  a  channel  a  mile  wide,  situated  at 
the  southeastern  corner  of  the  bay. 

All  navigation  bound  for  New  York 
must  pass  through  this  channel  and  make 
its  way  across  the  five  miles  of  bay  till 
it  reaches  Manhattan's  nose,  the  Battery, 
and  then  continue  its  journey  either  by 
way  of  the  East  River  on  one  side  of  the 
island,  or  the  Hudson  River  on  the  other, 
depending  upon  its  ultimate  destination. 


THE  KIND  OF  SUBWAY  THAT  WILL  RUN   AROUND   MANHATTAN   ISLAND. 

Instead  of  being  bored,  the  subways  will  be  built  on  the  bed  rock  and  then'  covered.    The  conduit  illustrated  is  part  of 

the  work  along  the  Panama  Canal,  and  is  here  shown  as  an  excellent  example  of  this  sort  of  tunneling. 


Upper  New  York  Bay  is  a  body  of 
water  about  five  miles  square.  As  at 
present  constituted,  New  York  ends  at 
the  north  of  this  bay,  its  southernmost 
end,  the  Battery,  being  the  northern 
boundary  of  the  bay.  The  eastern 
boundary  consists  of  the  Brooklyn  shore, 
the  western  boundary  is  the  Jersey  shore, 
and  the  southern  boundary  is  the  Staten 
Island  shore.  The  approach  to  this  bay 
from  the  outside  is  by  way  of  the  Nar- 


The  majority  of  the  docks  used  by  the 
transatlantic  liners  are  situated  in  the 
Hudson  River  on  the  west  side  of  New 
York.  To  reach  them  after  passing 
through  the  Lower  Bay  is  by  far  the 
most  tedious  portion  of  the  entire  jour- 
ney. It  requires  about  an  hour  for  this 
trip  now,  so  that  no  matter  what  records 
the  ocean  greyhounds  may  make  cross- 
ing the  "pond",  they  meet  their  Waterloo 
when  they  begin  to  navigate  through  the 


ENLARGING  GOVERNOR'S  ISLAND. 

The  photo  was  taken  from  the  tower  of  the  lofty  Singer  Building,     In  a  similar  manner,  more  room  will  be  provided 

for  the  millions  of  people  on  over-crowded  Manhattan. 


crowded  harbor  of  New  York  Bay  on 
their  way  to  their  piers  .  in  the  river. 
Many  a  pilot  has  grown  gray  haired 
through  worry  in  making  the  thousands 
of  small  craft  in  the  bay  keep  dodging. 

To  obviate  this  delay  and  to  provide 
many  other  additional  advantages,  yir. 
Thompson  has  suggested  that  New  York 
be  extended  for  a  distance  of  four  miles 
right  out  into  the  Upper  Bay,  by  reclaim- 
ing a  section  of  the  bay  four  miles  long 
and  a  mile  wide.  His  method  of  recla- 
mation is  extremely  simple.  He  would 
merely  erect  two  parallel  concrete  walls 
about  a  mile  apart  from  the  Battery 
toward  Staten  Island  for  the  desired  dis- 
tance. This  plan  would  leave  a  ship 
channel  between  the  new  land  and  Staten 
Island  wider  than  the  Narrows  are  now, 
and  so  there  would  be  just  as  free  access 
to  the  New  York  and  Jersey  shores  as  at 
present.  The  East  River  would  also  re- 
main as  accessible  to  navigation  as  now, 
but  the  shore  line  would  be  greatly  in- 
creased. 

According  to  Mr.  Thompson  there  are 


no  difficulties  to  be  feared  in  building 
the  encircling  seawall.  He  points  to  the 
enlarging  of  Governor's  Island,  situated 
in  the  Upper  Bay,  where  the  same  situ- 
ation was  encountered,  and  every  diffi- 
culty was  overcome.  When  New  York 
was  trying  to  secure  the  Columbian  Ex- 
position, nearly  twenty  years  ago,  it  was 
proposed  to  make  a  site  for  the  Exposi- 
tion by  increasing  the  area  of  Govern- 
or's Island  from  70  acres  to  230  acres. 
But  when  the  Exposition  was  secured  by 
Chicago  this  scheme  fell  through.  Later, 
however,  the  Federal  Government  under- 
took and  carried  out  on  its  own  account 
the  reclamation  of  about  fifty  acres  by 
filling  in  the  shoal  water  lying  to  the 
south  of  the  island.  The  plan  of  length- 
ening Manhattan  Island  would  necessi- 
tate the  abandonment  of  Governor's 
Island  by  the  Government,  as  it  is  in  the 
direct  line  of  the  proposed  extension. 
But  the  city  could  manufacture  a  new 
and  finer  Governor's  Island  elsewhere. 

The  waters  of  New  York  Bay  are  in 
no  place  deeper  than  fifty  feet,  and  in  a 
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number  of  places,  especially  near  the 
Battery,  bedrock  would  be  found  at  that 
depth.  In  other  places  it  would  hardly 
be  necessary  to  build  the  seawalls  deeper 
than  one  hundred  feet  at  the  outside. 
If  bedrock  were  not  found  at  that  depth, 
piles  should  be  sunk  and  the  new-made 
land  started  on  thcni.  Mr.  Thompson 
suggests  that  whenever  rock  is  found 
within  one  hundred  feet  of  the  surface 
it  would  be  advisable  to  sink  caissons 
all  around  and  pump  out  the  enclosed 
area  for  laying  the  foundations  of  future 
skyscrapers.  The  foundations  of  some 
of  the  large  office  buildings  in  lower 
New  York  have  cost  as  much  as  $1,500.- 
000.  This  shows  how  valuable  the  new- 
made  land  would  be  when  ready  for 
skyscrapers  with  comparatively  no  w^ork 
for  foundations.  Furthermore,  this  plan 
would  result  in  a  great  saving  of  time  in 
the  case  of  buildings  which  it  might  be 
desired  to  erect  in  a  hurry  later  on. 
With  the  foundations  already  prepared, 
the  building  could  be  put  up  at  once. 

The  new  neck  of  land  would  furnish 
a  coast  line  of  eight  or  nine  miles,  along 
which  could  be  constructed  immense 
docks  and  piers,  each  2,500  feet  long, 
capable  of  taking  care  of  as  many  and  as 
large  ships  as  may  be  expected  within 
the  next  twenty-five  years.  With  this 
much  accomplished,  the  docking  problem 
would  be  practically  solved.  If  these 
accommodations  proved  inadequate  in 
the  future,  it  would  be  possible  to  con- 
struct breakwaters  along  the  entire  coast 
of  Staten  Island,  or  even  to  build  a  strip 
of  land  a  mile  wide  and  ten  or  fifteen 
miles  long,  parallel  to  Staten  Island, 
right  out  into  the  ocean  proper. 

While  this  work  of  reclamation  is 
going  on  it  is  purposed  to  build  a  six- 
track  subway  all  around  Manhattan 
Island,  including  the  new  extension.  A 
similar  subway  would  be  constructed  to 
encircle  Staten  Island  and  the  two  con- 
nected by  means  of  a  twelve-track  tunnel 
under  the  channel.  This  would  furnish 
a  loop  of  over  sixty  miles.  It  is  Mr. 
Thompson's  idea  that  the  passenger 
transportation  lines  on  both  the  new  neck 
of  land  and  in  Staten  Island  should  be 
built  not  on  the  streets  but  through  the 
center  of  the  future  blocks  of  buildings. 


The  subways  on  the  proposed  extension, 
instead  of  being  bored,  would  be  built 
on  the  bedrock  and  then  covered — as 
some  of  the  conduits  along  the  Panama 
Canal  have  been  built. 

The  cost  of  this  entire  work  would, 
of  course,  reach  an  enormous  figure, 
pjut  it  is  figured  that  it  could  be  done  for 
less  money  than  will  finally  have  been 
expended  on  the  construction  of  the 
Panama  Canal— about  $500,000,000.  It 
would  not  be  necessary  to  make  all  of  the 
improvements  at  once,  however.  Just  as 
much  or  as  little  could  be  undertaken  as 
desired.  Yet  even  if  the  work  should 
cost  twice  as  much  as  that  on  the  Panama 
Canal,  it  would  be  well  worth  while. 

There  arc  two  reasons  for  this.  Jn 
the  first  place,  while  it  is  impossible  to 
say  just  what  would  be  the  value  of  the 
new  neck  of  land,  it  would  undoubtedly 
amount  to  far  more  than  the  actual  cost 
of  construction.  The  value  of  real  estate 
in  the  lower  portion  of  New  York  is  now- 
figured  at  close  upon  $7  a  square  foot. 
If  the  1,400  acres  comprising  the  new 
section  were  worth  only  half  as  much 
per  square  foot,  the  total  value  of  the 
added  area  would  still  be  considerably 
in  excess  of  $500,000,000.  There  is  no 
reason  to  think,  however,  that  this  land 
would  not  be  as  valuable,  or  nearly  so, 
as  that  on  the  present  ]\Ianhattan  Island. 
Then  the  constantly  increasing  value  of 
real  estate  in  New  York  must  be  taken 
into  consideration.  In  1900  the  assessed 
valuation  of  real  estate  in  Manhattan 
Borough  (Manhattan  Island)  was  $2,- 
231.502,655.  For  1910  it  was  $4,743,- 
916,785 — a  clear  gain  of  over  one  hun- 
dred per  cent  in  ten  years.  As  the  work 
on  the  proposed  extension  progressed  the 
new  land  would  undoubtedly  show  a 
substantial  increase  in  value  each  year. 
In  the  second  place,  it  is  generally  be- 
lieved that  when  the  scheme  is  carried 
out,  the  value  of  Staten  Island,  at  pres- 
ent assessed  at  $50,000,000,  will  be  in- 
creased ten  times— to  $500,000,000.  Here 
alone  are  two  items  amounting  to  one 
billion  dollars,  to  say  nothing  of  the 
enormous  revenue  that  would  be  derived 
from  the  docks  and  freight  sidings  that 
would  be  built  all  around  the  two 
islands. 


HEADS  AN  AGRICULTURAL  CLEARING  HOUSE. 


AB.  HIJLIT,  Commissioner  General  of  the  National  Association  of 
•  State  Immigration  Officials,  is  the  originator  of  this  important 
orijanization.  It  was  when  he  was  a  farmer  in  Kansas  and  Colorado 
that  he  first  heard  the  modern  "slogan  "back  to  the  land."  He  knew 
that  the  hire  of  the  land  would  prove  too  alluring  to  some  unprepared 
})eople.  He  had  seen  men  leave  clerkships  and  ribbon  counters  with 
the  notion  they  could  raise  wheat  in  Florida  and  bananas  in  North 
Dakota.  The  state  officials  rallied  to  his  call,  met  in  Chicago,  organ- 
ized the  National  Association,  made  him  Commissioner-General  and 
now  it  is  a  nation-wide  institution,  doing  an  altruistic  work  as  an 
educational  institution,  sending  out  books  about  each  of  the  states, 
preparing  courses  of  study  to  educate  boys  for  the  farm,  thus  bringing 
the  man  and  the  land  together,  ready  for  business. 
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THREW  A  STONE  AND  HIT  SUCCESS. 

LJEXRY  L.  DOHERTY  started  at  Columbus,  Ohio,  and  ascended 
1)}'  such  way  stations  as  chief  engineer  and  assistant  manager  ol' 
;i  gas  company  at  Columbus  at  eighteen.  Then  he  was  successively 
manager  of  the  gas  and  electric  companies  of  Madison  (Wisconsin). 
St.  Paul,  Denver,  Quebec,  and  Xew  York.  His  ideas  in  engineering 
are  in  use  in  all  modern  plants. 

When  a  boy  he  was  employed  by  a  very  strict  surveyor,  a  Scotchman, 
who  sent  him  up  the  river  one  clay  on  an  erran^l,  but  he  stopped  to 
throw  stones,  and  was  startled  when  the  Scotchman  and  another  sur- 
veyor came  upon  him  Just  as  he  was  throwing  across  the  river.  They 
asked  him  if  he  could  hit  a  certain  tree.  He  did  so,  and  when  they 
measured  the  distance  with  their  instruments,  without  crossing,  it  so 
astonished  him  that  he  became  infatuated  with  the  study  of  engineering. 
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TURNED  THE  WATER  OFF  AND  GOT  RICH. 

IF  you  were  told  vou  were  a  fool  and  told  it  so  often,  in  the  course  of 
a  year,  as  to  make  it  a  very  common  remark,  you  might  quit  what 
vou  were'  doing,  or  you  might  do  just  as  Edward  Wisner  did,  pay  no 
attention.  Mr.  Wisner  was  buying  up  overflowed  lands,  down  in 
Louisiana,  adding  a  new  section  with  every  new  phrase  of  contempt 
liis  neighbors  threw  at  him.  The  state  unloaded  a  good  many  sections 
on  him,  at  twelve  and  a  half  cents  an  acre  and  felt  sorry  for  him. 

Now,  his  old  friends  are  out  trying  to  emulate  his  example  of 
.'ettinc^  "back  to  the  land."  The  Mississippi  river  is  the  father  of 
waters"  but  Mr.  Wisner  is  the  father  of  the  scheme  of  reclaiming  rich 
lands  from  the  water.  When  he  and  his  neighbors  get  all  their  land 
under  cultivation  they  will  add  at  least  a  billion  a  year  to  our  national 
income. 
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ELECTED.  BUT  HANDED  THE  OFFICE  BACK  TO  THE  PEOPLE. 

NT  0  man  probably  has  ever  been  elected  to  siich  a  position  in  the  way 
*■  ^  Mr.  Shafroth  was  made  governor  of  Colorado.  He  had  been  a 
member  of  congress  about  ten  years,  but  the  last  time  he  was  elected,  it 
was  charged  tliat  the  election  was  tainted  by  fraud.  That  didn't  suit 
tbe  num  who  had  come  to  be  called  by  political  friends  and  enemies 
"Honest  Jobn  Shafroth."  He  handed  the  ofhce  back  to  the  people. 
Then  those  same  people  suddenly  reached  the  conclusion  that  he  was 
the  very  man  they  would  like  to  have  as  governor  for  a  few  terms. 

The  distinctive  achievement  of  his  service  as  governor,  so  far,  is  his 
work  in  modern  scientific  efficiency  in  administration.  He  has  also 
given  an  impulse  to  the  idea  that,  if  the  people  are  ready  to  welcome 
live  stock  to  the  state  thev  ought  to  give  a  still  greater  welcome  to  the 
men  who  come  with  nothing  but  energv  and  a  desire  to  work. 
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ONE  OF  AMERICA'S  LEADING  SCIENTISTS. 

ALLEETON"  S.  CUSHMAN  took  his  bachelor  degree  in  science  in 
America,  then  went  to  Germany  and  studied  chemistry  and 
metallurgy.  He  studied  iron  chemistry  under  the  celebrated  professors 
Kichter  and  Ledebur.  He  then  took  a  course  under  the  famous  scien- 
tist Bunsen  at  Heidelberg  University.  Returning  to  America,  he  had 
five  years'  experience  as  an  iron  chemist,  mining  engineer  and  metal- 
lurgist. With  Prof.  Theodore  Richards  of  Harvard  University  he 
determined  the  atomic  weight  of  nickel.  Later  he  Joined  Dr.  Wiley's 
staff  in  the  Bureau  of  Chemistry,  U.  S.  Dept.  of  Agriculture.  He 
was  promoted  to  Asst.  Director  of  the  Office  of  Public  Roads,  in  charge 
of  Physical  and  Chemical  Investigations.  That  position  he  held  nine 
years,"  when  he  resigned  to  establi^^h  at  Washington  an  Institute  of 
Industrial  Research,  of  which  he  is  the  President  and  Director. 


NO.  5.     BATTERY   OF   BOILERS    IN    ACTION    DURING    THE    THIRD    ATTEMPT  TO  SMOTHER   THE 

FIERCE   OIL  CONFLAGRATION   IN  THE   CADDO   FIELD.   LOUISIANA. 

Four  such  batteries  were-  used  without  avail. 


FEARFUL    FIGHT    WITH    OIL    FIRE 

By 
R.    C.    LINDERMAN 


OX  May  11.  1911.  the  Pro- 
ducers Oil  Co..  operating  in 
the  Caddo  Oil  and  Gas  field 
of  Louisiana,  brought  in 
the  largest  gushing  oil  well 
in  the  history  of  the  above  mentioned 
field.  The  day  following  there  occurred 
a  tragedy,  common  to  the  oil  fields.  The 
new  gusher  took  fire  and  one  man  lost 
his  life  and  four  more  were  severely 
burned ;  one,  the  driller,  remaining  in 
the  hospital  for  several  months. 

The  12th  of  May  was  a  memorable 
day  for  the  officials  and  employes  of  the 
company.  Boilers,  pumps  and  pipe  were 
being  rushed  from  all  points  to  the  great 
fire.  The  roads  were  in  such  a  condition 
as  to  necessitate  teams  composed  of  from 


ten  to  twelve  head  of  mules  or  oxen. 
Even  then  there  were  a  great  many  de- 
lays occasioned  by  reason  of  the  wagons 
overturning  or  miring  down.  On  the 
second  day  of  the  fire,  it  was  estimated 
that  the  well,  the  Harrell  No.  7,  situated 
about  four  miles  west  of  \'ivian,  Lou- 
isiana, was  good  for  thirty-five  thousand 
barrels  of  oil  per  day.  Owing,  however, 
to  the  fact  that  the  valve  was  only 
partly  open,  probably  no  more  than  ten 
thousand  barrels  were  actually  being 
burned. 

No  one  w^as  ever  certain  what  caused 
the  well  to  catch  fire.  Most  oil  workers 
give  credence  to  the  theory  that  low 
lying  gas  from  the  well  was  ignited  from 
a  spark  off  the  target  under  the  boiler 
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No.  1.    The  Second  Day  of  the  Fire. 

Pumps  and  drilling  machinery  are  being  consumed  in  tin 

heart  of  the  flames. 
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No.  2.    Oil  Well  That  Was  Fired  by  a  Lightning 

Flash. 

Their  experience  in  controlling  this  fire  gave  hope  to  the 

Company's  officials  with  the  new  fire. 


used  in  drilling  the  well.  The  target 
was  made  from  protectors  (half  collars 
taken  from  ten-inch  or  twelve-inch 
casing)  filled  with  clay,  which  retain 
their  heat  for  quite  a  time  after  the  fire 
is  extinguished,  and  are  apt  to  throw  ofif 
sparks  at  any  moment.  Photograph 
No.  1  shows  the  Harrell  No.  7  on  the 
second  day  of  the  fire,  May  13.  Pumps 
and  drilling  machinery  can  be  seen  in 
the  midst  of  the  fire.  By  this  time  news 
of  the  disaster  had  spread  rapidly,  and 
people  from  all  the  adjacent  towns  we're 
flocking  to  witness  the  sight.  Prepar- 
ations were  being  made  to  get  as  much 
of  the  debris  from  the  flames  as  possible 
in  order  to  facilitate  matters  and  have 
"a  clear  deck".  Having  had  some  ex- 
perience along  these  same  lines,  when 
their  Levee  Board  No.  6  was  struck  by 
lightning  on  July  19  of  the  previous 
year,  the  officials  of  the  company  seemed 
to  think  there  was  no  possibility  of  their 
failure  to  put  the  fire  out. 

After  having  removed,  by  the  use  of 
teams,  chains,  and  grappling  hooks,  as 


much  of  the  twisted  pipe  and  machinery 
as  possible  from  the  fire,  (Photo  No.  3 
shows  twisted  pipe  taken  out)  prepara- 
tions were  being  rapidly  concluded  for 
the  first  try  to  kill  the  fire.  Meanwhile 
on  account  of  the  terrific  gas  pressure 
the  well  was  burning  more  furiously 
than  ever,  sending  flames  upwards  of 
one  hundred  feet  high,  with  great  vol- 
umes of  black  smoke  which  could  be  seen 
for  twenty-five  miles,  seething  and  roar- 
ing continuously.  No  one  could  mistake 
the  direction  if  he  wished  to  visit  the 
scene,  for  it  was  a  "cloud  of  smoke  by 
day  and  a  pillar  of  fire  by  night,"  and  a 
great  roar  issued  from  it  constantly — 
truly  an  appalling  sight  to  one  who  had 
never  witnessed  an  occurrence  of  the 
kind. 

Thirty-two  boilers  w^ere  brought  and 
batteries  of  eight  were  placed  at  the 
four  points  of  the  compass,  with  steam 
lines  running  from  them  as  near  to  the 
fire  as  it  was  possible  for  men  to  work 
and  still  live.  Pumps  were  at  work 
throwing   water   on    those   who    worked 
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nearest  the  tire,  preventing  tlicir  clothiii.i;- 
from  taking-  fire.  lioiling  oil  was  ever}- 
where  around  the  'fire,  as  the  well  was 
now  making  more  oil  than  could  be 
consumed,  by  reason  of  the  valve  wearing- 
more  and  more.  Several  hundred  men  . 
worked  night  and  day  to  get  things  in 
readiness  for  the  great  fight  which  was 
slated  for  1 1 :30  p.  m.  on  May  18.  The 
reason  for  this  night  attack  was  that 
there  was  great  danger  of  the  well  catch- 
ing again  if  the  attempt  was  successful 
to  kill  the  fire,  and  visitors  being  so 
many  it  was  feared  that  some  one  might 
be  injured,  by  no  means  an  idle  fear. 
The  company  was  paying  sixty  cents  per 
hour  for  labor  and  there  was  little  shirk- 
ing, some  of  the  men  working  continu- 
ously for  more  than  thirty  consecutive 
hours.  I  took  particular  note  of  one  man 
who  continued  to  work  after  his  leg  was 
severely  scalded  by  boiling  oil. 

At  1 1 :30  p.  m.  on  the  night  of  May 
18  everything  was  in  readiness  for  the 
first  attempt.  (There  were  three  more.) 
Word  was  passed,  fire  lines  established, 
and  at  the  blowing  of  a  large  whistle 
mounted  especially  for  the  purpose,  the 
steam  from  thirty-two  boilers  was  turned 
upon  the  flames. 

The  resultant  roar  was  a  thing  to  be 
long  remembered.  There  came  a  whiten- 
ing of  the  flames,  a  dying  down,  some 
one  cried  out,  "We  have  her!" 

That  broke  the  spell.  A  perfect  bedlam 
reigned.  Orders  were  shouted  and  as 
quickly  executed.  Sightseers  whooped 
and  yelled.  For  ten  minutes  one  could 
hardly  hear  himself  shout,  and  I  gently 
cursed  my  luck  at  not  being  able  to  get  a 
picture  of  the  scene. 

In  a  moment,  however,  we  realized 
that  the  battle  was  by  no  means  over. 
Although  at  the  blowing  of  the  signal 
whistle  all  the  batteries  of  boilers  were 
carrying  one  hundred  'and  twenty-five 
pounds  of  steam  and  popping  off,  yet, 
after  ten  minutes  the  fire  was  still  burn- 
ing, and  they  were  forced  to  give  up. 

This  ended  the  first  attempt.  It  was  a 
disgusted  crowd  of  officials  who  then 
held  a  council  of  war.  It  was  decided 
that  the  failure  resulted  from  having  the 
steam  lines  lying  on  the  ground,  whereas 
the  valve  from  which  the  greater  quan- 
tity of  oil  was  issuing  was  several  feet 
above.       Horses     were     speedily     con- 


No.  3.    As  THE  Flames  Progressed. 

Note  the  iron  pipes  twisted  and  warped,  taken  from  th^ 

blaze,  in  the  left  foreground. 


No.  4.    Trying  to  Conquer  the  Flames  with  a 

Deluge  of  Water  Just  Before  Dawn. 

This  photo  was  taken  at  2: 15  A.  M. 


structed,  to  be  placed  under  the  steam 
lines  so  that  the  steam  issuing  therefrom 
would  play  directly  on  the  valve  from 
which  the  oil  was  issuing  in  ever  in- 
creasing volume. 

Heartbreaking   work   it   was   to   place 
those  four  steam  lines  and  make  readv 
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NO.  6.    WORKING  IN  THE 

VERY  JAWS  OF  DEATH. 

Placing  steam  lines  for  the  third 

attempt  to  kill  the  fire. 


for  the  second  try,  which  came  at  2:30 
a.  m.  May  19.  In  the  meantime,  having 
become  much  grieved  that  these  trials 
were  not  being  made  in  daylight,  so  that 
I  could  get  a  picture  I  proceeded  to  make 
an  exposure  at  2:15  a.  m.  which  resulted 


in  photograph  No,  4  in  which  fire  shields, 
streams  of  water  playing  on  the  fire,  and 
a  nearby  tree,  as  well  as  men  at  work 
can  plainly  be  noted. 

At  2 :30,  again  the  great  whijtle  sends 
its  message  of,  Steam  on !   Result :   same 


NO.  7.    THE  ATTEMPT  IS  UNSUCCESSFUL-BEATEN  BACK   BY  THE  FLAMES. 
The  seventh  day  of  the  fire. 
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as  at  the  previous  trial.    The  fire  seemed 
only  to  burn  more  brightly. 

Another  council !  "We'll  put  her  out 
this  time !  All  the  steam  lines  must  play 
upon  her  from  the  same  point." 

My  heart  leaped.  It  could  not  be  ar- 
ranged before  daylight.  I'd  get  the  pic- 
ture !  At  5  :30  in  the  morning  of  May  19 
they  are  almost  ready.  I  seize  my  ma- 
chine, rush  over  to  the  battery  of  boilers 
on  the  east  side,  make  a  three-second 
exposure.  I  glance  over  my  shoulder 
and  see  great  activity  near  the  fire !  They 
are  fighting  the  boiling  oil  back  with 
water,  and  laying  the  steam  lines  almost 
into  the  fire,  placing  them  on  iron  horses. 
One  goes  inward  and  up  till  in  the  proper 
position.  It  is  growing  lighter.  With 
my  fast  lens,  I'll  get  them  when  they 
place  the  fourth  and  last  steam  line. 

A  brief  breathing  spell  and  they  are  at 
it  again.  Their  clothes  are  scorching. 
I  can  see  smoke  rising  from  them.  Now 
the  hose  are  playing  and  great  streams 
of  water  are  thrown  upon  those  closest 
to  the  fire.  At  last  three  of  the  lines 
are  in  position.  Now  is  my  chance.  I 
rush  in  as  close  as  I  dare,  plant  my 
machine,  hastily  draw  the  slide,  press  the 
bulb  and  it  is  done.  Photograph  No.  6 
shows  the  last  line  being  placed. 

Hot!  I  could  hardly  stand  it!  An- 
other ten  minutes  and  we  will  watch  the 
third  attempt.  By  this  time  everyone  is 
growing  pessimistic.  Photograph  No.  7 
records  the  third  trial  and  failure  suc- 
cessfully to  cope  with  this  demon  which 
they  had  conjured  up. 

What  next?  "Shoot  the  connections 
off,  concentrate  the  flames,  and  try  it 
again."  An  old  cannon,  of  the  type  com- 
mon to  the  civil  war  period,  of  about 
four-inch  bore,  was  hastily  brought  for- 
ward. Nine  shots  were  fired  and  went 
off  through  the  timber  northeast  of  the 
well.  Some  of  them  took  effect  on  the 
pipe,  failing,  however,  to  knock  the  valve 
off  and  merely  making  matters  worse 
by  puncturing  the  pipe  in  several  places 
below  the  valve,  thus  spreading  the 
flames. 

By  this  time  the  heat  was  such  that 
in  taking  a  photo  of  the  proceedings  I 
baked  a  plate  while  preparing  for  an  ex- 
posure. I  had  better  luck  however  than 
another    photographer,    who    completely 


ruined  a  high  grade  lens  trying  for  the 
same  exposure. 

Now  the  officials  are  forced  reluctantly 
to  alter  their  plans.  A  ditch  one  hundred 
feet  long  with  a  depth  of  ten  feet,  and 
six  feet  wide,  was  made  and  covered 
with  boards  and  dirt.  From  this  a  tun- 
nel seventy-five  feet  long,  six  feet  from 
floor  to  roof,  seven  feet  across  the  bot- 
tom and  three  feet  across  the  top,  was 
constructed,  sloping  gradually  at  such 
an  angle  to  tap  the  casing  of  the  well 
about  fifteen  feet  below  the  surface.  It 
was  proposed  to  tap  the  well-casing  and 
lay  relief  lines,  with  valves,  into  it — a 
hazardous  task  as  everyone  realized, 
for,  should  any  oil  be  spilled  or  gas  col- 
lect in  the  tunnel,  another  explosion 
would  be  apt  to  occur  in  which  several 
would  lose  their  lives.  But  as  no  other 
plan  seemed  feasible  the  work  was  car- 
ried on  according  to  that  program. 

I  personally  visited  the  tunnel  when  it 
was  near  completion,  with  a  view  to  mak- 
ing a  picture  of  it.  The  residuum  from 
the  boiling  oil  on  the  surface  was  drip- 
ping into  the  tunnel  in  such  quantities 
that  one  man  was  kept  busy  carrying  it 
out  in  buckets  and  iron  wheelbarrow. 
Needless  to  say  I  did  not  remain  long 
inside.  Fresh  air  was  continually  being 
forced  into  the  tunnel  by  means  of  an 
electric  driven  rotary  fan  and  the  walls 
were  strung  with  electric  lights.  I  con- 
sidered it  too  dangerous  to  attempt  a 
picture,  badly  as  I  wanted  one. 

The  relief  lines  having  been  laid  and 
tested,  two  large  line  pumps,  18-5s 
(meaning  an  18-inch  steam  cylinder  and 
five-inch  fluid  cylinder)  capable  of  de- 
deloping  great  line  pressure  were  con- 
nected to  the  relief  lines  through  which 
great  quantities  of  water  were  forced 
into  the  well  below  the  surface.  This 
of  course  was  in  turn  forced,  by  the 
even  greater  gas  pressure,  out  of  the 
valve  above  the  surface,  thereby  quench- 
ing the  greatest  oil  fire  in  the  history  of 
the  Caddo  oil  and  gas  field. 

This  was  also  the  greatest  fire  in  the 
history  of  the  oil  industry,  excepting  the 
great  gusher  west  of  Tampico,  Mexico, 
which  was  the  property  of  Pierson  and 
Sons,  an  English  syndicate.  This  was 
accidentally  fired  on'july  4  several  years 
ago. 


QUEEN  BEE'S  EGGS  AT  THE  BOTTOM  OF  THE  CELLS  IN  THE  COMB. 

A  most  remarkable  photOKraph  and  believed  to  be  the  only  one  of  the  kind  ever  taken.    It  shows  the  eggs,  as  placed 

by  the  queen,  standing  endwise  in  the  bottom  of  each  cell. 


QUEER    THINGS    ABOUT    BEES 

By 
EDWARD    F.    BIGELOW 
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^  ROM  the  naturalist's  point  of 
view  it  is  unfortunate  that 
honeybees  produce  honey — un- 
fortunate for  the  proper  ap- 
preciation of  the  bee  and  un- 
fortunate too  in  that  the  naturalist  is  ap- 
parently willing  to  relegate  the  whole  or 
at  least  a  great  part  of  the  study  of  this 
fascinating  insect  to  the  economical  pro- 
ducer and  seller  of  honey.  In  proof  of 
this  statement  take  any  book  on  ento- 
mology and  see  how  little  space  is  de- 
voted to  the  honeybee.  Elaborate  appli- 
ances for  the  collecting  and  mounting  of 
butterflies  and  beetles  will  be  figured  and 
explained,  but  hardly  a  word  in  regard 
to  the  appliances  to  further  the  study  of 
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those  remarkable  creatures  of  the  insect 
world,  the  honeybees. 

Go  to  a  bee  man  with  many  years  of 
experience  and  ask  him  simple  questions 
in  regard  to  the  psychology  or  altruistic 
traits  of  the  honeybees,  and  he  will  say. 
"Oh,  I  don't  know  much  about  that ;  all 
I  know  is  how  best  to  induce  them  to 
produce  honey  and  thereby  dollars  and 
cents." 

Honeybees  are  generally  recognized  as 
wonderful  insects,  yet  there  is  no  book 
regarding  them  that  is  comparable  to 
Comstock's  or  Holland's  book  on  the 
butterflies.  The  whole  thing  seems  to 
have  been  left  to  commercialism,  and  the 
average    commercial    bee    keeper    looks 
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upon  the  student  of  the  honeybee's  psy- 
chology with  as  little  sympathy  as  the 
non-naturalist  looks  upon  the  naturalist. 
So  I  say  that  honey  and  dollars  and 
cents  have  opened  this  chasm  between 
the  bee  man  and  the  average  entomolo- 
gist who  has  been  apparently  contented 
to  devote  his  time  to  grasshoppers  and 
crickets  and  let  the  money  maker  have 
the  bees. 

It  has  been  my  aim  to  get  personally 
acquainted  with  honeybees  regardless 
of  their  utilitarian  aspects.  I.  have  tried 
to  study  with  a  purpose  similar  to  that 
of  a  friend  of  mine  who  has  studied 
earthworms  for  some  fifteen  years,  and 
has  found  the  worm  an  interesting  sub- 
ject, not  only  in  its  anatomy  but  in  its 
personal  traits.  I  have  tried  to  ascertain 
the  innate  characteristics  of  the  bee,  and 
I  have  done  some  things  that  have  caused 
the  average  bee  keeper  to  smile  indulg- 
ently if  not  even  pityingly, 
when  he  has  visited  my 
apiary  and  inquired  how 
much  honey  I  have  ob- 
tained and  what  I  have  re- 
ceived for  it  in  the  market. 
My  recent  report  to  a  lead- 
ing bee  magazine  in  part 
to  be  "sarcastic"  and  in  part 
to  be  in  the  fashion  stated 
that  during  the  season  I  had 
kept  forty-three  colonies  of 
honeybees  and  had  gath- 
ered nine  pounds  of  honey, 
which  had  been  sufficient  to 
supply  my  family ;  that  I 
also  had  harvested,  during 
the  season,  eight  hundred 
and  seventy-two  stings  and 
forty-nine  pounds  of  hap- 
piness, all  of  which  had 
been  gathered  by  a  mental 
centrifugal  extractor  that 
takes  one  away  rapidly  and 
efifectively  from  the  center 
of  business  cares. 

Perhaps  in  the  estimation 
of  my  practical  brother  bee 
keepers  the  biggest  "fool 
thing"  I  ever  did  was  to 
buy  several  skeins  of  Ger- 
mantown  yarn,  twist  them 
into  a  tangled  mass  about 
the  size  of  a  peck  measure, 
and  stuff  them  into  a  pros- 


perous beehive.  I  had  read  tliat  bees 
would  cover  with  propolis  an  intruding 
object  that  they  could  not  remove,  and 
that  they  would  sting  small  animals  that 
got  into  the  hive.  But  here  I  wanted, 
something  that  was  absolutely  new  and 
I  got  it ;  so  did  the  bees.  To  my  amuse- 
ment the  bees  went  quickly  to  work  and 
carried  out  the  (jcrmantown  wool  after 
getting  it  into  little  bits,  but  they  did  not 
trouble  themselves  to  drop  it  clear  of  the 
hive.  They  bore  it  to  the  entrance,  and 
there  left  it  in  strings  that  swayed  in 
every  direction,  and  gave  the  hive  the 
ludicrous  appearance  of  being  infested 
by  a  new  variety  of  worm  in  many  col- 
ors. The  bees  apparently  did  not  in  the 
slightest  degree  object  to  the  wool,  but 
they  did  want  the  room  that  it  occupied. 
In  fact  it  seemed  to  me  that  they  were 
disposed  to  use  it  to  help  in  keeping  the 
brood  warm,  because  they  separated  it 
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A  Swarm  of  Bees  Bending  Down  a  Small  Tree. 
When  bees  swarm,  the  queen  and  a  large  part  of  the  workers  leave  the 
hive  and  alight  on  any  convenient  resting  place,  not  always  using 
good  judgment  iti  the  matter. 
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At 


Traveling  Hive,  Which  Has  Been  All  Over  the   United  States 

IN  A  Dress  Suit  Case. 

This  has  two  sections,  the  feeding  bottle  and  the  magnifyini?  feeder, 

night  the  suit  case  is  placed  by  the  pillow  in  a  berth  of  a  Pullman 

sleeper,  and  there  the  humming  of  the  bees  within. 

lulls  the  apiarist  to  rest. 


only  from  the  places  where  they  were 
working,  and  left  it  closely  surrounding 
them  and  also  partly  blocking  up  the 
entrance.  It  was  astonishing  to  see  how 
quickly  they  would  snip  off  little  pieces 


and  string  them  out  of  the 
hive,  one  bee,  perhaps,  pull- 
ing forward  and  another 
holding  to  the  other  end 
and  pulling  backward.  That 
I  had  many  a  laugh  at  the 
absurd  performance  I  need 
not  say,  but  I  must  say  that 
it  reminded  me  of  my  ex- 
perience with  newts  when  I 
fed  them  with  earth-worms. 
Two  newts  got  hold  of  a 
worm,  one  at  each  end  and 
each  began  to  swallow. 
One  newt  succeeded  for  a 
time  and  swallowed  nearly 
the  whole  of  the  worm : 
then  the  other  that  had  not 
labored  so  hard,  taking  ad- 
vantage of  the  fact  that 
newt  number  one  was  tired, 
pulled  up  his  end  and  swal- 
lowed it.  Thus  capital  and 
labor  played  back  and  forth 
reminding  one  of  the  pecun- 
iary fluctuations  among  hu- 
man beings.  But  if  you 
want  to  have  some  fun  and 
see  a  ludicrous  instance  of 
the   struggle   for   existence 

put  a   mass   of  Germantown  wool   in   a 

beehive,  or  induce  two  newts  to  seize  the 

two  ends  of  the  same  worm. 

I    also    experimented    with    an    empty 

frame  to  which  I  fastened  a  series  of 
sticks  of  candy  set  up  like 
organ  pipes.  These  sticks 
had  diflferent  flavors.  I 
wanted  to  give  the  bees  an 
opportunity  to  show 
whether  they  preferred 
peppermint  to  cinnamon  or 
to  wintergreen.  For  two 
reasons  I  will  not  tell  the 
reader  what  I  discovered : 
first,  I  want  them  to  repeat 
my  experiment  and  enjoy 
the  fun — that  is,  if  they 
keep  bees  and  can  get  sticks 
of  candy  ;  second,  because  I 
discovered  nothing  except 
that  bees  like  candy  and 
that  the  flavor  seems  to  be 
neglected. 


Not  a  Mass  of  Flowers.  But  a  Bunch  of  Bees. 

The  photo  was  taken  as  the  little  workers  were  entering  the  hive  with 

pollen  upon  their  legs.    These  pollen  masses  do  not  cling  very 

firmly  and  are  easily  jarred  off. 


Sometimes,  even  after 
the  most  careful  scrutiny, 
we  fail  to  learn  what  takes 
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place  in  the  mind  of  the  honeybee  and 
likewise  in  the  mind  of  human  bcinj^s.  I 
wanted  to  become  intimately  acquainted 
with  the  larvae  of  the  bees  and  for  that 
purpose  set  a  brood  frame  before  a  lens 
of  short  focus,  and  viewed  it  from  a  dis- 
tance of  four  or  five  feet  by  using  a 
camera  box  arrangement.  This  sug- 
gested the  insertion  of  a  camera  i)late 
and  the  making  of  a  record  of  what  was 
going  on.  I  had  supposed  that  the  larvae 
lay  dormant  and  crescent-shaped  at  the 
bottom  of  the  cell,  but  I  soon  discovered, 
as  soon  indeed  as  the  frame  was  brought 
before  the  lens,  that  that  impression  was 
incorrect  and  had  been  caused  by  a  lack 
of  observation.  Under  great  magnifica- 
tion the  larvae  are  seen  to  lie  in  a  milky 
field  over  which  they  feed  in  much  the 
same  way  as  a  horse  or  a  cow  feeds  in 
a  grassy  field.  We  all  have  seen  the  cow 
or  the  horse  crop  the  grass  along  a  little 
path  and  then  come  back  and  mow  an- 
other swath.  So  these  little  larvae  were 
feeding  from  the  field  of  royal  jelly  by 
a  series  of  bites,  or  by  what  seemed  like 
bites. 

Of  course  the  bee  man  knows  that  the 
tiny  bees  are  fed  with  this  jelly  which, 
it  is  alleged,  is  secreted  by  glands  in 
the  worker  bee's  head,  but  I  am  willing 
to  afiirm  that  not  one  bee  keeper  in  a 
thousand,  though  he  may  have  handled 
bees  all  his  life,  has  ever  actually  seen 
this  marvelously  interesting  feeding 
process,  and  that  it  cannot  be  shown  in 
an  ordinary  photograph.  It  would  be 
a  remarkable  sight  if  it  could  be  recorded 
by  the  moving  picture  method.  I 
should  like  to  see  it  reproduced  on  a 
screen  as  I  have  seen  it  in  the  comb.  It 
would  suggest  to  the  spectator  the  ac- 
tions of  those  prehistoric  reptiles  that 
we  have  seen  restored  by  the  geologist 
and  pictured  in  his  books,  as  those  ani- 
mals must  have  acted  wdien  they  cropped 
the  grass. 

To  one  remarkable  act  of  the  worker 
bees  I  have  never  been  able  to  find  a 
theory  assigned,  although  I  have  heard 
many  con j  ectures  as  to  its  purpose.  I  refer 
to  their  peculiar  hovering  and  quivering 
above  the  cells.  The  worker  bee  walks 
from  place  to  place  as  if,  one  might 
almost  say,  she  were  listening,  and  after 
a  series  of  hysterical  jumps  and  jerks 


Bracing  Combs  Made  by  Honeybees. 
It  is  claimed  that  the  honeybees  in  the  hollow  of  a  tree 
m;ik<"  bracine  combs  to  withstand  the  swaying  in  every 
direction.  In  an  artificial  hive  thcv  do  not  make  these, 
but  the  author  has  found  that  in  carrying  a  travel- 
ing hive  in  a  dress  suit  case  all  over  the  country, 
if  there  is  any  jarrinpr  or  swaying  of  the  C"mb. 
they  make  thesi;  braces  between  that  comb 
and  the  glass. 


passes  on.  I  will  repeat  not  even  one  of 
the  many  theories  that  have  been  pro- 
posed to  explain  these  actions,  because  I 
believe  that  the  theories  are  worthless. 


ST'  '>^-(^ 

^^pl       t^-fikS 

y^ 

B^^H 

Pi 

I^^^^Wm^**    -*#^^^H| 

^Pt  ■*.  a^i^^^H 

■  •  *• 

Bv*  '    .^^^^H 

■t'^      ^^^^H 

K  ^'    ^^H 

B^  '^H 

BT^    ^^^^1 

■  ^  *^vi 

^Kii^^H 

9  ■  Jif^Ki 

IHAi^^^^P 

R^     ^H 

m 

Met«od  of  Attaching  E.nds  of  Comb  to  the  Gl.\ss. 

The'den'ter  of  comb  and  walls  of  cells  are  heavily  strength- 

en^ed,  thickened  and  supported  in  the  attachment 

to  the  glass. 


THE  LARVAL  FORM  OF  HONEYBEES. 


and  the  actions  inexplicable.  Under  a 
powerful  lens,  this  hysterical  bee  becomes 
the  most  remarkable  sight  within  the 
hive.  She  appears  to  be  agitated  by 
mingled  pleasure  and  pain,  but  whatever 
the  cause,  she  persists  in  its  faithful  per- 
formance. 

The  queen  bee  deposits  her  eggs  at 
the  bottom  of  the  comb  cells,  and  glues 
each  one  fast  at  one  end,  and  the  curved 
egg  then  stands  upright.  When  the 
larva  hatches  there  is  a  peculiar  wilting 
action  in  this  upright  egg,  and  it  gradu- 
ally bends  downward  and  assumes  a 
crescentic  form.  This  reminds  one  of  the 
slow  bending  toward  the  ground  of  the 
skunk  cabbage  fruit.  The  hatching 
changes  begin  at  the  upper  end,  and  as 
the  developing  process  continues,  the  en- 
tire egg  gradually  becomes  flaccid  down- 
ward, and  when  this  limpness  has 
reached  the  lower  end,  the  larva  is  ready 
to  begin  that  remarkable  cropping  of  the 


royal  white  jelly  which  is  necessary  to  its 
sustenance. 

The  bees  bring  in  the  pollen  attached 
to  their  legs.  These  flat  surfaces  are 
bordered  by  two  rows  of  stout  hairs  that 
remind  one  of  the  stakes  on  the  farmer's 
hay  wagon.  He  puts  them  on  the  side 
to  keep  the  load  in  place ;  the  bee  has 
these  hairs  for  a  similar  purpose.  In  all 
the  many  masses  of  pollen  that  I  have 
examined  I  have  never  found  two  kinds 
on  any  one  leg,  although  the  bee  may 
have  come  from  a  field  or  garden  where 
there  are  many  varieties  of  plants  in 
bloom.  The  bee  is  a  specialist.  She  de- 
votes her  entire  attention  to  one  thing 
and  to  one  kind  of  pollen,  though  later 
on  she  may  give  undivided  attention  to 
another  kind  of  pollen.  These  masses 
are  so  large  and  so  heavy,  that  they  sug- 
gest the  possibility,  and  indeed  the  plausi- 
bility, of  transmitting  messages,  as  rec- 
ommended  by   an    English    apiarist,   by 
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writing  them  on  tiny  pellets  of  paper  and 
attaching  them  to  the  bee,  thus  using  the 
bee  as  a  carrier,  in  a  manner  similar  to 
that  of  the  homing  pigeon.  The  bee  can 
carry  a  comparatively  heavy  load,  but 
sonietimes  she  stops  to  rest.  I  have  it 
on  the  authority  of  a  trustworthy  brother 
naturalist  in  whom  I  have  implicit  con- 
fidence, that  while  he  was  fishing  at  a 
certain  place  in  Nova  Scotia,  the  bees 
were  flying  across  the  boat  on  their  way 
homeward.  Each  carried  a  huge  load  of 
pollen,  and  many  alighted  on  his  boat 
ap])arently  to  rest.  On  their  outward 
journey  they  similarly  alighted  and  what 
was  his  amusement  to  note  that  each 
laid  down  a  grain  of  sand,  and  after 
resting  picked  it  up  and  carried  it  on- 
ward. I  believe  this  observation  is  true, 
but  the  question  arises.  Why  carry  the 
sand  and  why  need  ballast?  Is  the  bee 
keyed  up  to  the  point  of.  carrying  a  cer- 
tain weight,  so  that  it  works  more  easily 
with  that  weight  than  without  it,  or  is 
the  act  the  result  of  the  force  of  habit  ? 
Again  we  come  to  a  standstill  against  the 
wall  of  'T  don't  know." 

I  had  seen  and  taken  many  photo- 
graphs of  honeycomb,  but  the  plates  were 
always  made  by  reflected  light.  It  there- 
fore occurred  to  me  that  it  might  be  in- 
teresting to  see  what  would  be  the  result 
if  I  should  throw  the  light  through  the 
comb  so  as  to  reveal  its  internal  struc- 
ture.   The  result  was  surprising.    When 


The  Cells  of  Honeycomb. 

These  become  six-sided  through  physical  pressure.    The 

bees  make  circular  tubes  as  may  be  seen  upon  close 

inspection  of  a  piece  of  comb. 


the  photograph  is  held  near  to  the  eye 
and  looked  at  steadily,  it  becomes  one 
of  the  most  remarkable  optical  illusions 
that  I  have  ever  seen.  It  is  readily  ob- 
servable that  the  interior  wall  is  formed 
of  a  series  of  cubes,  but  when  held  at  a 
distance  and  the  eye  is  slightly  strained. 


DEMONSTR.^TING  THAT  SOAP  BUBBLES  UNDER   PRESSURE  TAKE  ON  HONEYCOMB. 

ANGULAR  FORMS. 
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THE  WAY  A  SECTION  OF  HONEY  GROWS. 

Bees  do  not  carry  forward  all  the  sections  equally.    \\  hen  one  section  has  been  completed,  as  at  the  lower  right,  there 

will  be  found  a  section,  as  at  the  upper  left,  which  has  just  been  started. 


in  much  the  same 


the  picture  appears  to  be  a  bewildering 
collection  of  rosettes.  I  put  the  comb 
upon  a  swinging  pivot  and  threw  a 
strong  light  through  it  on  a  screen. 
Imagine  my  surprise  when  these  rosettes 
and  cubes  changed  in  their  projected 
forms  on  the  screen, 
way  as  those  signs 
that  we  sometimes 
see  and  that  bear 
three  different  leg- 
ends, according  as 
we  stand  at  either 
side  or  in  front.  I 
have  been  unable  to 
picture  this  in  a 
satisfactory  way, 
but  any  one  that 
has  a  projection 
lantern  will  be  in- 
terested by  holding 
a  piece  of  clear 
honeycomb  before 
it  and  turning  it 
gradually  so  as  to 
get  a  side  view,  a 
front  view  and  all 
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The  Growing  End  of  a  Piece  of  Honeycomb. 

The  edges  are  carried  forward  and  brought  upon  the  sides 

to  produce  the  cells,  which  are  almost  of  circular 

coDstructioo. 


the  varying  views  between.  Here  is  a 
suggestive  field  for  stvidy  and  in  it  I  have 
gleaned  sortie  facts  and  a  great  deal  of 
circumstantial  evidence  to  prove  that  the 
honeybee  does  not  build  hexagonal  cells. 
She,  like  all  other  members  of  the  bee 
family,  as,  for  example,  the  carpenter  bee 
and  the  mud  wasp, 
makes  a  home  pri- 
marily circular. 
Poets  and  philos- 
ophers have  for 
ages  descanted 
upon  the  wonderful 
geometrical  con- 
struction of  the 
honeycomb.  It  has 
been  pointed  to  as 
an  evidence  of  re- 
markable mental 
power  in  the  honey- 
bee, and  of  her 
ability  as  an  archi- 
tect to  make  a 
never  varying 
angle.  All  this  is 
very   pretty   in 
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HOW  THE  BEES  DISPOSED  OF  TANGLED  YARN. 

The  wool  was  suspended  on  the  five  nails.    The  bees  cut  it  and  carried  it  out  in  all  sorts  of  lengths,  and  began  to  build 

now  comb  as  soon  as  a  small  space  was  cleared.    This  was  one  of  a  series  of  experiments  to  show  what  bees 

would  do  in  getting  rid  of  an  intruding  substance. 


poetry  and  interesting  in  theory,  but  it 
lacks  one  essential — it  is  not  true.  The 
honeybee,  if  one  may  so  express  it,  tries 
to  make  a  circular  cell  and  always  does 
make  a  circular  cell  when  the  work  is 
not  forced  into  the 
hexagonal  form  by 
the  physical  en- 
V  ironm  ent.  The 
cells,  even  from 
physical  environ- 
ment, are  not  so 
hexagonal  as  they 
seem  to  be  but  are 
a  series  of  tubes.  If 
a  series  of  round 
black  dots  is  placed 
on  a  white  surface 
and  viewed  with 
the  open  eyes,  they 
readily  show  that 
they  are  circular. 
The  trouble  is  that 
we  see  the  honey- 
comb  ordinarily 


Det.^iled  Structure  of  Honeycomb  .Attached  to 

THE  Edges  of  Sectio.ns. 

This  clearly  shows  the  circular  center  of  the  cells  and  that 

the  honeybee  does  not  make  the  angles  in  tbem. 


with  incomplete  vision.  We  view  it  about 
as  we  might  view  a  series  of  dots.  We 
partly  close  our  eyes  and  the  dots  appear 
to  be  hexagonal,  and  imperfect  visual 
examination  of  the  honeycomb,  when  the 
cells  are  not  mag- 
nified nor  strongly 
illuminated,  makes 
them  seem  to  be 
hexagonal.  Place  a 
piece  of  honeycomb 
before  a  high  power 
photo-micrographic 
camera,  and  the 
angles  disappear, 
except  in  the  in- 
stances in  which 
cells  are  densely 
crowded.  The  edges 
of  the  honeycomb 
are  formed  of 
nearly  circular  cells, 
but  in  their  attach- 
ments, as,  for  ex- 
ample, the  margins 
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UUEEN  CELLS  AND  ORDINARY  BROOD  CELLS.  WITH  THE  WORKER  BEES  HOVERING 

OVER  THEM. 
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The  Production  of  Comb  by  Honkybees. 

This  is  much  the  same  as  that  of  bubbles  blown  between 

two  sheets  of  glass.    When  they  are  massed  together 

they  are  circular  and  on  the  edges  they  are 

elongated  circles. 
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of  a  .section,  the  edges  are  elliptical — a 
circle  on  one  edge  and  none  on  the  other. 

Honeycomb  is  formed  almost  exactly 
as  soap  bubbles  would  be  formed  under 
pressure  between  two  limiting  sheets  of 
glass.  It  is  easy  to  demonstrate  this. 
Separate  two  pieces  of  glass  by  some 
thin  material  and  bind  the  whole  together, 
thus  making  a  very  shallow  water  tank. 
Fill  this  with  soap  bubble  solution  and 
blow  into  it  air  by  the  aid  of  a  very 
slender  rubber  tube.  We  all  know  that 
the  soap  bubble  is  naturally  spherical  as, 
for  example,  when  it  is  thrown  into  the 
air.  But  when  the  bubbles  crowd  against 
one  another  they  become  hexagonal.  So 
I  affirm  that  the  cells  of  the  honeybee 
are  naturally  cylindrical. 

Not  long  ago  a  correspondent  wrote  to 
me  that  her  house  had  been  burned  to 
the  ground.  Her  son  had  had  in  the 
house  a  box  filled  with  glass  marble,  or 
glass  alleys,  as  I  believe  the  boys  call 
them.  To  the  surprise  of  the  mother 
and  the-  son,  the  box  was  found  in  the 
cellar  beneath  the  ruins.   When  this  mass 
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of  glass  was  broken,  it  was  seen  to  \)v 
the  perfect  connteri:)art  of  the  honey- 
comb. Each  spherical  marble  had  taken 
a  hexagonal  form  in  its  semi-solid,  parti} 
molten  state  and  thus  very  nicely  ex- 
emplified the  allegation  that  the  hexa- 
gons are  the  result  of  pressure.  That 
the  bee  starts  to  form  a  circular  cell  is 
made  self-evident  by  examining  the  tip 
of  a  comb  at  which  the  bees  are  at  work. 
Here  the  cells  are  invariably  circular  and 
they  assume  the  hexagonal  form  only  as 
the  work  advances  with  the  consequent 
crowding  of  the  surrounding  cells.  But 
the  marvelous  work  is  none  the  less  won- 
derful because  the  bees  do  not  produce 
the  much  lauded  angles  of  the  philoso- 
pher and  the  poet. 

The  method  of  attaching  the  ends  of 
the  honeycomb  to  glass  is  interesting. 
The  attachment  is  merely  the  flattened, 
extended  part  of  the  mid  division.  Ordi- 
narily these  divisions  are  almost  as  thin 
as  paper,  but  the  bee  has  learned  how  to 
adapt  them  to  circumstances.  When  the 
mid  portion  is  only  for  the  purpose  of 
the  comb,  economy  of  material  is  neces- 
sary, but  when  it  is  for  strength  of 
attachment,  material  is  used  profusely 
and  is  spread  over  the  glass  to  obtain  a 
firm  hold,  then  reminding  one  of  the 
expanded,  sucker-like  attachments  of  the 
ivy  rootlets  to  a  stone  wall. 

The  comb  i)i  situ  is  perpendicular  and 
the  cells  are  apparently  horizontal.  One 
might  naturally  ask,  "How  is  it  that  the 
bee  can  put  honey  into  the  end  of  a 
horizontal  tube  and  not  have  it  run  out 
as  soon  as  she  leaves  it  ?"  It  would  seem 
as  if  the  bee  were  possessed  of  some 
preternatural  ability  to  overcome  the 
power  of  gravitation.  But  this  is  only  a 
little  apparent  magic.  It  is  a  delusion, 
for  when  one  carefully  examines  the  end 
of  a  section  of  honeycomb,  it  will  be  seen 
that  in  each  cell,  especially  in  the  large 
ones,  the  bottom  of  the  outer  opening  is 
as  high,  or  nearly  as  high,  as  the  top  of 
the  inner  end  of  the  tube.  In  this  posi- 
tion, of  course,  a  large  quantity  of  honey 
can  be  put  in,  and  the  fluid  will  not  run 
out  as  soon  as  the  surface  reaches  the 
level  of  the  outer  opening.  The  bee 
begins  to  build  upward  from  the  bottom 
or  the  closing  part  of  the  cell  tube,  but 
the  building  upward  from  the  bottom  of 
the  front  door  does  not  wholly  explain 


End  \iew  of  Honey  in  the  Comb. 

This  shows  that  the  bottom  of  the  cell  is  curved  so  that 

the  honey  does  not  run  out  while  the  honeybee 

is  fillinsr  the  cell. 


the  bee's  ability  to  place  the  honey  within 
the  cell  and  have  it  stay  there.  Undoubt- 
edly capillary  attraction  accounts  for  a 
part  of  the  honey's  ability  to  remain, 
while  the  rest  is  explained  by  the  fact 
that  a  liquid  will  not  run  uphill.  The 
last  is  clearly  seen  in  the  photograi)h 
here  shown  of  the  end  of  the  comb  with 
the  honey  in  place. 

In  my  attempts  to  become  acquainted 
with  honeybees,  I  have  not  merely  inter- 
viewed them  in  their  own  home,  but  I 
have  traveled  all  over  the  United  States 
with  them  as  fellow  companions.  They 
have  been  companions  on  many  a  journey 
of  thousands  of  miles  and  among 
strangers.  Do  you  wonder  that  I  have 
come  to  love  them  as  friends  and  not  as 
honey   and    money   producers?      At   one 
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Comb  in  Hive  Built  of  Five  Pieces  of  Glass  Put  Together 
LIN  Box  Form. 


time  I  used  to  ship  them  by  express,  but 
later  I  had  a  hive  made  that  snugly  fits 
within  a  dress  suit  case.  On  one  of  my 
long  day  rides  I  opened  the  case  and 
showed  the  contents  to  the  astonished 
person  that  occupied  a  part  of  my  Pull- 
man car  seat.  He  took  me  into  his  con- 
fidence and  became  reminiscent;  he -told 
of  his  boyhood  in  Vermont,  and  how  his 
grandfather  used  to  care  for  honeybees. 
Then  entered  the  conductor  and  I 
thought  to  entertain  him.  By  and  by 
the  brakeman  appeared  and  the  passen- 
gers began  to  be  interested,  and  soon  the 
interior  of  that  Pullman  car  was  as  if 
something  had  collided  with  each  end  of 
the  train  and  thrown  all  the  passengers 
into  the  center  of  the  car  in  which  I  was 
sitting.  But  the  conductor,  after  an 
interested  view  of  my  pets,  said  that  he 
must  not  forget  that  he  was  a  railroad 


officer,  and  that  the  rules 
compelled  him  to  have  all 
live  stock  carried  in  the 
baggage  car.  At  first,  after 
I  had  had  so  friendly  a  time 
with  him,  I  thought  that  he 
was  joking,  but  assuming  a 
stern  expression,  he  insisted 
that  I  should  at  once  take 
the  bees  to  the  baggage 
car.  But  here  his  cordial 
human  nature  got  the  better 
of  his  official  dignity,  and 
as  he  tapped  me  confiden- 
tially on  the  shoulder,  he 
said :  "Mister,  I  have  en- 
joyed looking  at  those  bees 
but  I  must  do  my  duty  as 
conductor  on  this  road  and 
insist  upon  carrying  out  the 
rules,  but  let  me,  as  a 
friend,  give  you  a  little 
advice.  Do  not  in  the  future 
ever  'let  on'  that  you  have 
honeybees  with  you,  and  if 
no  one  finds  it  out  you  can 
carry  them  anywhere  with- 
out the  slightest  objection." 
If  I  had  paid  him  fifty  dol- 
lars for  advice  I  could  not 
have  received  better.  A 
word  to  the  unwise  was 
sufficient,  and  never  since 
have  I  "let  on,"  although 
sometimes  I  have  greatly 
mystified  George,  the  por- 
ter, who  declares,  "  'Pon  honor,  Mistah, 
it  must  be  dat  you  have  gold  brick  in  dat 
'ar  dress  suit  case,"  for  when  he  kindly 
offers  to  shove  the  case  under  the  seat 
when  he  makes  the  bed,  I  insist  on  put- 
ting it  next  to  my  pillow.  There  the  ten 
thousand  bees  buzz  to  me  of  home. 

I  have  known  some  bee  enthusiasts 
who  affirm  that  the  stings  are  good  for 
rheumatism.  I  have  never  been  con- 
vinced of  the  truth  of  that,  but,  when  one 
is  journeying  in  a  Pullman  car  further 
and  further  from  home  at  night,  I  know 
that  the  buzzing  is  good  for  homesick- 
ness and  for  insomnia,  that  it  lulls  me 
to  sleep  to  dream  of  the  beloved  orchard, 
of  the  homestead  and  of  the  man  that 
incited  my  love  for  these  winged  little 
creatures.  One  fact  in  connection  with 
a  traveling  hive  of  honeybees  always 
seems   to    astonish    everybody.      This    is 
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that  the  hive  may  he  openctl 
anywhere  and  the  bees 
freely  allowed  to  go  forag- 
insf  for  nectar.  Home  is 
where  the  queen  is  and 
there  is  no  confusion  and 
no  hesitation  about  return- 
ing to  that  home,  provided 
the  hive  is  opened  each  time 
in  a  new  region  of  country. 
1  once  stayed  at  a  hotel  in 
Indianapolis,  and  the  tirst 
thing  that  I  did  on  reaching 
my  room  was  to  open  the 
window  and  pull  out  the 
slide  of  the  hive  which  had 
been  placed  on  the  window 
sill.  The  bees  rushed  out, 
circled  about  a  little  and 
then  went  directly  to  the 
fields  and  suburbs  of  the 
city.  This  always  especially 
astonishes  the  reporters  and 
incidentally  produces  sev- 
eral columns  of  free  adver- 
tising, and  although  I  do 
not  always  agree  with  the 
versions  that  the  reporters 
invent — that  the  bees  know 
me  so  well  and  love  me  so 
much  that  they  come  home 
to  see  me  every  night — yet 
I  can  tolerate  their  exag- 
gerations since  I  am  sure 
that  the  hall  in  which  I  shall  deliver  a 
lecture  that  evening  will  be  packed  to  its 
utmost  capacity  in  consequence  of  the 
newspaper's  scare  headlines.  Such  fanci- 
ful statements  will  abound.  People  are 
so  fond  of  "nature  faking"  that  they  like 
to  produce  a  large  quantity  on  their  own 
account.  Naturalists  never  do  "nature 
faking" ;  they  do  not  need  to ;  they  can 
leave  it  to  the  people  who  prefer  the 
wonders  of  the  impossible  to  the  beauty 
of  the  real.  It  seems  not  sane,  in  popular 
estimation,  for  bees  to  have  a  homing 
instinct,  and  the  average  person  cannot 
believe  that  the  bees  will  in  any  locality 
go  back  to  the  queen  and  the  home  hive. 
Such  persons  feel  sure  that  the  bees 
know  their  owner  and  that  he  calls  each 
one  individually  by  a  name.  It  is  literally 
true,  however,  that  he  does  sometimes 
affectionately  pat  them  on  the  back.  I 
once  gave  an  exhibition  in  a  park  at 
Dubuque,  Iowa,  where  I  poured  out  the 


Honeycomb  Photographed  by  Transmitted  Light  to  Show 
Internal  Structure. 


entire  contents  of  the  hive  into  the  lap 
of  a  small  boy  that  sat  with  me  on  the 
platform.  Then  I  and  the  boys  with  me 
patted  bees  on  the  back  as  affectionately 
and  stroked  them  as  carelessly  as  one 
might  stroke  a  lapful  of  kittens.  In 
handling  bees  in  this  manner  I  am  of 
course  gazed  upon  with  awe.  The  crowd 
opens  a  path  for  me  as  if  I  were  a 
miraculous  being  with  occult  power. 
They  know  nothing  of  the  stinging- 
qualities  of  the  bees.  The  fact  is,  that  I 
am  not  a  magician  and  the  bees  are  only 
ordinary  honeybees,  but  when  traveling 
in  a  hive  such  as  I  use  they  abandon 
almost  if  not  entirely  the  stinging  pro- 
pensities that  they  have  at  home.  Sting- 
ing is  to  protect  the  home  but  when  the 
home  has  become  uncertain  or  is  moving 
from  place  to  place,  the  bees  lose  most 
of  their  stinging  power  and  become  as 
harmless  as  flies.  I  have  poured  two 
quarts  of  bees  at  one  time  over  the  heads 


LEGS  OF  HONEYBEES-EACH  WITH  ITS  MASS  OF  POLLEN. 
The  projecting  hairs  on  each  side  of  the  leg  are  for  holding  tho  pollen. 


and  bare  arms  of  other  people.  This 
may  be  safely  done  when  one  has  had 
sufficient  experience  to  know  when  the 
bees  are  in  that  meek  and  tractable  con- 
dition in  which  they  lose  all  their  fighting 
instincts. 

I  have  observed,  when  the  bees  are 
taken  in  a  traveling  hive  over  an  espe- 
cially rough  road,  that  they  at  once  begin 
to  make  a  bracing  comb  between  the 
main  comb  and  the  glass  front  of  the 
liive.  It  is  true  that  sometimes  they  will 
make  such  a  bracing  comb  in  a  hive  at 
rest,  but  they  seldom  do  it  there  unless 
there  is  more  than  the  ordinary  space 
between  comb  and  glass.  The  experience 
that  first  attracted  my  attention  to  these 
bracing  combs  occurred  at  Fayetteville, 
West  Virginia.  I  arrived  there  at  about 
ten  o'clock  in  the  forenoon  after  an  all 
night  journey  from  Connecticut.  I  had 
to  wait  an  hour  and  a  half  at  the  station 
for  a  team  to  take  me  from  the  village 
to  a  place  three  miles  distant  on  the  top 
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of  a  mountain.  The  driver  informed  me 
that  the  road  would  be  a  little  rough. 
He  did  not  exaggerate.  We  had  not 
proceeded  for  a  dozen  rods  before  1 
made  up  my  mind  that  I  must  hold  the 
dress  suit  case  suspended  and  swinging 
from  my  hands,  or  everything  would  be 
wrecked.  In  spite  of  the  greatest  care 
the  bees  were  severely  shaken.  They  at 
once  began  to  build  bracing  combs  to 
stop  the  swaying  of  the  comb  between 
the  two  glass  walls.  They  continued  the 
process  after  I  arrived  at  the  hotel  and 
until  they  had  filled  in  both  sides  with 
such  combs,  one  of  which  is  shown  in 
the  photograph.  So  at  the  danger  of 
being  regarded  as  one  who  over  human- 
izes his  pets  I  am  going  to  assert  that 
here  was  circumstantial  evidence  that  the 
bees  know  enough  to  meet  a  new  condi- 
tion, and  even  to  anticipate  an  undesir- 
able situation  in  the  form  of  the  roughest 
road  in  the  known  world.  I  imagine, 
although  I  do  not  make  it  as  a  positive 
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affirmation,  that  here  was  the  outcrop- 
ping of  the  instinct  that  the  bees  acquired 
ages  ago,  when  they  learned  to  brace 
their  comb  within  a  hollow  tree  swayed 
by  the  winds  in  the  forest. 

The  simplest  and  most  effective  form 
of  observation  hive  is  a  glass  box  in 
which  rustic  sticks  are  placed,  and  in 
which  the  bees  may  have  the  freedom 
that  they  once  had  in  a  hollow  tree  in 
the  forest.  Such  a  hive  may  readily  be 
constructed  with  five  sheets  of  glass. 
Bind  the  edges  together  with  passe  par- 
tout  binding,  such  as  is  used  for  a  simple 
placard  mounting  of  pictures.  Within 
such  a  hive  the  bees  have  full  scope  and 
are  not  hampered  by  the  frame  for  the 
economic  production  of  honey  and 
money.  They  build  to  suit  themselves 
and  to  the  delight  of  the  observer  and 
they  show  that  they  are  not  such  geom- 
etricians as  has  been  alleged.  They  do 
things  with  a  delightful  irregularity, 
twisting  and  cutting  and  curving  in  a 
beautifully  picturesque  w^ay. 

The  weight  of  a  swarming  colony  of 
honeybees  is  often  sufficient  to  break  the 
branch  or  to  bend  a  small  tree.  Herein 
the  bees  do  not  live  up  to  their  universal 
reputation    for   wisdom,   and   neither   do 


they  always  use  good  judgment  in  select- 
ing the  place  on  which  to  alight. 

Honeybees  are  wise,  extremely  wise, 
just  as  wise  as  the  highest  form  of 
animal  with  which  we  human  beings 
have  mostly  to  deal — as  wise  as  human 
beings — and  that  wisdom  is  just  sufficient 
to  induce  them  to  perform  the  major  part 
of  their  conduct  in  the  most  absurdly 
foolish  way.  I  am  glad  that  they  are 
not  wholly  wise.  An  absolutely  wise 
human  being  would  be  a  monster.  If 
the  bees  were  absolutely  wise  I  could  not 
love  them  so  well.  But  since  they  are 
what  they  are,  I  can  thus  truthfully 
address  them :  "O  honeybees,  you  are 
just  as  wise  and  just  as  foolish  as  we 
human  beings.  The  more  I  observe  you 
the  stronger  becomes  our  bond  of  sym- 
pathy. This  is  because  you  and  I  are  so 
foolish.  You  rejoice  and  prosper;  you 
make  the  best  of  adversity  and  adapt 
yourselves  to  the  change.  When  new 
things  come  in  your  way,  like  German- 
town  wool  for  instance,  you  act  as  we 
human  beings  act  in  the  encircling  and 
overwhelming  masses  and  tangles  of  our 
perplexities,  and  you  do  mostly  as  we 
do — the  most  foolish  thing  that  you 
possibly  can  do." 


Dinner  Pail  Philosophy 

^  It  is  only  those  who  are  despicable  who  fear  being 
despised. 

^  Scarcely  any  man  is  clever  enough  to  know  all  the 
evil  he  does. 

^  Opportunities   make   us  known  to  others  and   still 
more  to  ourselves 

^  Gravity  is  a  mystery  of  the  body  invented  to  conceal 
the  defects  of  the  mind. 

^  We  often  pardon  those  who  weary  us  but  we  cannot 
pardon  those  whom  we  weary. 

^  True  eloquence  consists  in  saying  all  that  is  neces- 
sary and  nothing  but  what  is  necessary. 


SECRET    OF    MENTAL    EFFICIENCY 

By 
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«^ii EFFICIENCY"  is  the  slogan  of 

the  hour,  and  never  before  in 
the  battle  for  national  and 
individual  supremacy  was  a 
',  clear,  healthy  brain  so  essen- 
tial to  success ;  brain  work  in  one  form 
or  another  is  the  basic  foundation  on 
which  our  present  civilization  rests,  and 
conquest"  are  more  a  matter  of  brains 
than  arms.  Manual  workers,  whose 
health-needs  have  been  exploited  to 
almost  the  last  word,  often  profess  a 
contempt  for  those  who  live  and  win  by 
sheer  force  of  brain  energy,  but  brain 
work  after  all  is  nothing  else  than 
physical  work,  often  of  the  most  wearing 
and  exhausting  kind,  and  if  the  brain  is 
to  attain  and  maintain  its  highest  level 
of  efficiency,  it  must  be  given  the  care 
and  attention  which  are  being  so  sedul- 
ously recommended  for  the  care  of  the 
various  other  organs  of  the  body,  organs 
which  as  health  topics  have  absorbed 
personal  attention  too  often,  alas,  to  the 
exclusion  of  that  real  crowning  glory  of 
man — the  human  brain !  Alore  valuable 
a  hundredfold  than  pearls  and  rubies  and 
all  the  hidden  treasures  of  the  earth ; 
more  valuable  than  the  ransom  of  a 
thousand  kings — with  a  few  score  em- 
perors thrown  in  for  good  measure — and 
yet  misused,  neglected  and  forgotten  as 
if  it  were  so  much  garret  trash !  In  short, 
the  proper  care  of  the  mind  has  been 
given  such  little  consideration,  or  none 
at  all,  that  at  first  the  novelty  of  the 
suggestion  is  provocative  of  risibility ; 
nothing  could  more  clearly  indicate  the 
necessity  for  its  serious  presentation. 

Popular  opinion  and  practice  notwith- 
standing, the  brain  is  not  an  "airy  noth- 
ing" that  can  live  on  mental  pabulum 
alone ;  the  brain  requires  nourishment, 
and  of  a  very  material  kind.  Attic  poets, 
half-starved,  have  often  attracted  the 
first  attention  of  the  Philistines  to  their 


romantic  selves  by  eftusions  of  more 
than  temporary  interest,  but  no  less  a 
personage  than  Lord  Rosebery  gives  as 
his  recent  opinion  that  a  famished  con- 
dition is  conducive  to  the  highest  effi- 
ciency of  poetic  genius.  However,  most 
of  these  garret  geniuses  would  more  than 
likely  have  turned  out  a  larger  number 
of  masterpieces  had  they  been  better  fed 
— and  in  our  present  widespread  con- 
sideration of  the  proper  housing  and 
dieting  of  the  "submerged  tenth"  we  can 
ill  afTord  to  overlook  the  needy  poets, 
for  the  divine  afflatus  never  flourished 
on  half-rations,  in  spite  of  the  respectable 
opinion  of  a  member  of  the  House  of 
Lords.  Improper  nourishment  in  the 
instance  of  poets  may  have  a  romantic 
ring,  but  does  less  than  nothing  towards 
brain-efficiency ;  on  the  contrary,  the  full 
exercise  of  the  best  powers  of  the  mind 
requires  a  well  nourished  brain,  and  food 
of  right  quality  and  sufficient  quantity  is 
as  important  here  as  in  any  other  part  of 
the  physical  economy.  The  brain  of 
genius  is  no  exception  to  this  universal 
need,  for  the  brain  of  genius  requires 
rich,  nourishing  blood  for  its  sustenance 
just  as  much  as  the  lungs  of  genius 
demand  oxygen  like  those  of  commoner 
mortals. . 

Food-cranks — and  who  is  not  one  in 
these  dietetic  days — may  starve  them- 
selves with  the  specious  plea  that  an 
abundance  of  food  clogs  and  muddles  the 
brain — gluttony  may  do  so — but  fasts  or 
half-fasts  in  the  name  of  diet  never  made 
for  mental  greatness,  though  perhaps  for 
better  morals  by  cowing  the  animal 
within  us.  From  the  viewpoint  of  brain- 
efficiency,  the  brain  must  be  well  fed,  and 
it  deserves  to  be.  Brain  tissue,  like  that 
of  the  rest  of  the  body,  must  have  plenty 
of  nourishment  for  its  growth,  repair  and 
proper  maintenance.  Whatever  tends 
towards  a  healthv  animalism  also  tends 
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to  healthy  brain  material  ami  ct^ciency — 
a  rich  blood-stream,  plenty  of  oxygen, 
abundance  of  sunshine,  and  moderate 
physical  exercise;  the  brain  benefits  by 
all  of  these. 

Nature  abhors  irregularity  almost  as 
much  as  she  does  a  vacuum.  She  favors 
regularity  in  all  her  labors  and  mys- 
terious broodings.  Regularity  of  action 
and  of  rest  are  complements  of  one  an- 
other. The  heart  gains  moments  of  rest 
between  its  respective  beats ;  the  stom- 
ach during  the  intervals  of  meals,  while 
l^ortions  of  the  brain  are  passive  at  vary- 
ing periods  throughout  the  day,  and  in 
a  healthy,  normal  state,  continuously 
(luring  the  night.  There  is  an  alternate 
rhythm  of  work  and  rest.  Brain  work 
taken  up  haphazardly  at  irregular 
periods,  or  at  ditYercnt  times  on  separate 
days,  is  not  conducive  to  the  best  ex- 
])enditure  of  brain-energy.  It  is  true  the 
i)rain  can  be  forced  to  labor  under  the 
greatest  difificulties  and  against  the 
heaviest  odds,  but  for  the  vast  army  of 
l)rain  workers  in  all  the  various  fields  of 
mental  endeavor,  regularity  of  action 
ever  produces  the  best  results.  Inspira- 
tion is  nothing  more  than  the  high  water 
mark  of  regularity  in  mental  activity ; 
none  but  a  steady  worker  in  musical  com- 
position, for  example,  could  have  a  sud- 
den inspiration  productive  of  a  great 
symphony.  Regularity  leads  to  a  habit 
of  mind,  and  the  brain  takes  up  and  per- 
forms most  easily  and  best  that  task 
which  it  is  most  accustomed  to  perform 
at  stated,  fixed  intervals.  A  clergyman 
who  has  been  in  the  harness  for  any 
length  of  time  will  deliver  his  best  ser- 
mons always  on  Sundays;  if  called  on 
to  speak  on  other  days  he  is  likely  to  fall 
below  his  usual  Sunday  standard.  An 
editor  transferred  from  a  morning  to  an 
evening  paper,  or  vice  versa,  w'ill  encoun- 
ter some  difficulty  at  the  first  in  adjusting 
his  brain  to  its  most  efficient  work  for 
those  new  periods  of  time. 

]\Iost  minds  work  best  during  the 
morning  hours,  and  the  powers  of  th'e 
will  as  well  as  of  the  intellect  seem  to 
be  at  their  highest  at  that  time.  There 
are  exceptions :  a  Balzac,  prodigious 
wizard  in  the  use  of  brain-energy,  can 
write  at  stressful  pace  for  eighteen  hours 
on  a  stretch — and  a  Balzac  can  die  of 
overwork!    Moreover,  the  critical  facul- 


ties of  the  mind  are  more  apt  to  be  sup- 
pressed at  night,  and  as  a  consequence, 
what  may  appear  to  be  excellent  work 
accomplished  by  the  brain  at  night,  too 
often  proves  to  be  unsatisfactory  and  dis- 
appointing in  the  morning,  and  requires 
doing  over  or  reshaping  under  the  keen 
supervision  of  the  clearer  critical  faculties 
of  the  morning  hours.  In  fact,  at  night 
the  brain  w'orks  v^ry  similarly  to  the 
manner  in  which  it  does  when  influenced 
by  alcohol,  that  is,  new  ideas  and  concep- 
tions may  come  into  consciousness  more 
readily,  but  their  expression  in  any  kind 
of  art  form  is  very  likely  to  be  defective. 
From  this  we  evolve  the  axiom :  the 
night  for  meditation,  and  the  morning 
for  execution.  The  will  is  more  daring 
in  the  morning  hours.  Many  a  battle, 
military  and  financial,  has  been  planned 
in  the  still  hours  of  the  night'  and 
executed  wath  brilliant  result  on  the 
morning  after.  Day-courage,  either 
physical  or  moral,  is  often  turned  to 
cowardice  at  night  because  of  this  pecu- 
liar attribute  of  the  brain.  The  devil  and 
the  red-skin  have  long  been  cognizant  of 
this  fact. 

Regularity  in  activity  must  be  followed 
by  regularity  in  passivity,  and  with 
regard  to  the  brain  this  latter  means 
sleep.  Sleep  is  that  condition  in  which 
the  brain  most  nearly  approaches  perfect 
rest — nearly  approaches — for  the  brain 
is  never  in  all  its  parts  wholly  at  rest ; 
but  as  in  its  working  moments,  so  when 
at  rest,  the  brain  responds  best  to  regu- 
larity. Regular  sleep  is  essential  to 
brain-health,  and  loss  of  sleep  not  only 
injures  the  brain  itself,  but  sadly  inter- 
feres with  brain  efficiency.  The  average 
brain  does  well  on  eight  hours  of  sleep, 
some  require  more,  others  less.  The  brain 
of  a  Napoleon  thrives  on  four  or  five 
hours'  sleep,  but  it  does  not  follow  from 
this  that  a  man  having  a  brain  requiring 
ten  hours  may  not  be  possessed  of  genius 
equal  to  Napoleon's  ;  it  simply  means  that 
if  he  sleeps  ten  hours  and  aw-akes  re- 
freshed, his  particular  make  of  brain 
demands  that  many  hours  of  rest.  A  man 
could  have  a  great  mind  and  sleep  twelve 
hours  out  of  the  twenty-four,  or  he  could 
be  an  idiot  and  sleep  only  three.  The 
capabilities  of  a  mind  cannot  be  judged 
by  the  number  of  hours  it  requires  for 
sleep ;  the  number  of  hours  is  of  no  con- 
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sequence,  the  important  thing  is  to  give 
to  each  individual  brain  its  requirement 
of  rest  at  regular  intervals  in  each 
twenty-four  hours. 

The  mechanism  of  brain  activity  rests 
on  the  fact  that  increased  blood-supply 
to  the  brain  results  in  greater  thought- 
action,  while  a  diminished  supply  tends 
to  lesser  action  or  complete  loss  of  con- 
sciousness, as  instanced  respectively  in 
the  natural  state  of  sleep  or  in  the  occur- 
rence of  fainting.  Normally  there  is  an 
ebb  and  flow  of  the  blood-current  to  and 
from  the  brain  in  the  course  of  twenty- 
four  hours,  coincidental  with  sleep  and 
wakefulness.  If  the  flow  persists,  main- 
taining a  condition  of  high  flood  in  the 
brain  beyond  the  usual  time,  the  result  is 
sleeplessness,  more  or  less  prolonged.  If 
the  flow  of  blood  to  the  brain  can  be 
lessened,  even  temporarily,  this  state  of 
insomnia  vanishes,  and  peaceful  slumber 
follows.  It  is  an  easy  matter  to  restrain 
excessive  flow  by  a  very  simple  me- 
chanical procedure.  If  the  thumb  or 
fore-finger  be  placed  on  either  side  of  the 
neck,  pulsation  of  the  carotid  artery  will 
be  easily  felt.  Pressure  brought  to  bear 
with  the  finger  at  this  point  will  curb 
the  excessive  flow  to  the  brain,  and  if 
one  has  been  lying  restless  and  sleepless 
slumber  will  soon  result  from  this  simple 
mechanical  action,  so  easily  applied  by 
any  one  at  any  time.  Certain  savage 
tribes  of  the  Pacific  are  known  to  take 
advantage  of  this  fact  in  producing  a 
condition  of  anaesthesia,  similar  to  that 
produced  by  us  by  means  of  ether  and 
chloroform.  To  bring  about  this  condi- 
tion, they  apply  the  thumbs  with  heavy 
pressure  on  both  carotid  arteries,  shut- 
ting off  almost  entirely  the  blood-flow 
to  the  brain.  The  method  has  been 
applied  by  them  for  purposes  of  crude 
surgery.  It  is  an  interesting  demonstra- 
tion of  the  relation  of  blood  supply  to 
states  of  brain  activity  and  rest. 

A  reclining  posture  favors  brain  activ- 
ity with  many  individuals.  J.  J.  Rous- 
seau, the  eccentric  author  of  the  "Con- 
fessions," observed  this  fact  more  than 
a  century  and  a  half  ago,  and  took  advan- 
tage of  it  by  composing  most  of  his  writ- 
ings while  lying  down.  Warmth  up  to 
a  certain  point  is  known  to  favor  in- 
creased action  of  the  brain,  especially  as 
regards    creative    functions.     Pope,    the 


English  poet,  a  shrewd  observer,  as  his 
"Essay  on  Man"  bears  witness,  firmly 
believed  that  he  always  did  better  work 
when  his  head  was  exposed  to  the  rays 
of  the  sun  as  these  came  streaming 
through  hrs  study  window. 

Fatigue  is  a  common  brain  condition 
resulting  normally  from  close  application 
of  the  mind  to  various  forms  of  labor  ; 
it  exists  also  as  a  chronic,  diseased  state 
in  some  individuals,  and  has  been  aptly 
termed  ''brain-fag."  At  the  first  sign  of 
fatigue  after  continued  and  prolonged 
brain-action,  all  further  work  for  the 
time  should  cease  when  possible.  The 
first  indication  of  mental  fatigue  mani- 
fests itself  by  conscious  difficulty  in  con- 
centrating the  attention  on  the  accus- 
tomed work  in  hand.  Of  course,  from 
the  moment  of  taking  up  the  mental  task 
for  the  day  some  little  time  is  necessary 
to  get  the  attention  fixed  and  into  the 
groove,  so  to  speak;  but  when  the  atten- 
tion has  once  firmly  grasped  the  work 
under  way,  and  has  clung  faithfully  to 
it  for  some  time  without  interruption, 
and  then  begins  to  flag  and  wobble,  it 
shows  that  fatigue  is  overtaking  the 
brain,  and  further  eflfort  should  be  dis- 
continued until  the  brain  willingly  and  of 
its  own  accord  returns  to  the  subject  with 
renewed  vim  and  vigor.  It  has  been 
demonstrated  by  experiment  that  small 
quantities  of  coffee  actually  prevent  or 
postpone  mental  fatigue,  while  large  or 
excessive  quantities  act  in  an  opposite 
manner,  and  not  only  produce  fatigue, 
but  imquestionably  hasten  its  onset.  A 
safe  guide  for  general  use  in  regard  to 
this  is  the  matter  of  sleep :  if  the  use  of 
coffee  is  recognized  as  a  cause  of  wake- 
fulness, then  the  quantity  taken  daily 
should  be  lessened,  or  its  use  discon- 
tinued altogether.  A  constant  state  of 
mental  fatigue,  commonly  known  as  cere- 
bral neurasthenia,  is  not  only  annoying 
to  those  afflicted,  but  more  often  than  not 
prevents  even  moderate  mental  labor. 
The  best  medicine  for  this  condition  is  a 
return  to  a  life  as  primitive  as  possilile, 
with  liberal  doses  of  cool  nooks,  babbling 
streams,  simple  nourishing  food,  garden- 
ing, fishing,  and  an  avoidance  of  all  the 
complexities  of  modern  civilized  life. 
Neither  summer  nor  winter  resorts,  with 
their  rounds  of  social  functions,  are 
suitable     places     for     these     fagged-out 
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brains.  Peaceful  and  simple  occupation, 
the  nearer  to  earth  the  better,  is  the  main 
requisite  for  the  restoration  of  normal 
brain-energy.  Pleasure  in  itself  is  not 
deleterious,  but  mere  pleasure-seeking 
must  not  be  tiiought  of. 

The  use  of  alcohol  in  connection  with 
brain  efficiency  is  a  matter  both  impor- 
tant and  interesting.  Alcohol  in  lesser 
quantity  first  vvhijis  u])  tlie  brain  to  in- 
creased activity,  and  tlien  benumbs  it  as 
the  quantity  at  a  given  tiiue  is  increased. 
.\e\v  combinations  of  latent  ideas  may  be 
brouglit  before  the  eye  of  consciousness, 
but  less  effective  work  will  be  accom- 
plished during  the  course  of  the  alcoholic 
action.  A  poet,  for  example,  may  gain 
an  entirely  original  conception  for  a  poem 
by  means  of  the  stimulative  action  of 
alcohol  in  any  of  its  forms,  but  if  he 
attem])t  then  and  there  to  put  that  con- 
ception into  verse,  the  result  will  not  be 
nearly  so  artistically  perfect  as  it  would 
be  if  written  after  the  brain  were  wholly 
free  from  the  slightest  alcoholic  stimu- 
lation. The  creative  powers  may  be  tem- 
porarily increased  by  the  alcoholic  spur, 
but  the  critical  faculties  of  the  mind  are 
diminished  at  any  stage  of  brain  excite- 
ment as  the  result  of  alcohol.  With  con- 
tinued use  the  creative  mental  power 
itself  becomes  lessened,  and  finally  a 
state  of  brain  irritation  is  the  consequence. 
Alcohol  then,  is  of  no  value  for  the  actual 
accomplishment  of  brain  work ;  on  the 
contrary,  its  use  lessens  the  ability  to 
perform  the  most  satisfactory  and  effect- 
ive mental  labor.  At  this  point  modern 
science  joins  hands  with  the  old  mor- 
ality, and  in  the  interests  of  brain  effi- 
ciency stands  for  complete  purity  of 
living.  This  is  no  mere  preachment,  but 
an  impartial,  distinterested  statement  of 
cold  fact. 

The  habitual  use  of  tobacco,  in  the 
experience  of  those  who  have  taken  the 
])ains  to  observe,  seems  to  restrain  the 
fullest  freedom  of  mental  activity. 
Writers,  poets,  painters,  composers  and 
scientific  workers  for  the  most  part  admit 
that  they  can  do  better  work  after  giving 
up  the  habit  altogether.  For  the  first  few 
days  or  even  weeks  after  its  discontinu- 
ance, the  difficulties  of  mental  eft'ort  in 
the  respective  callings  are  increased ;  but 
as  time  goes  on.  and  the  soothing  eft'ect 
of  the  nicotine  is  no  longer  missed,  the 


powers  of  concentration  become  greater, 
the  mnid  feels  clearer,  works  longer  and 
faster  without  fatigue,  and  the  work 
turned  out  seems  to  be  of  higher  quality. 
It  is  true  that  many  possessors  of  the 
most  brilliant  minds  have  used  tobacc(j 
in  moderation  and  even  to  excess,  Robert 
Louis  Stevenson  being  a  noted  example ; 
but  there  is  much  reason  to  believe  that 
their  work  would  have  been  even  better 
and  greater  had  they  not  been  addicted 
to  this  widespread  habit  of  modern  life. 
It  is  a  curious  rellection  on  this  point  that 
of  those  who  enter  on  the  career  of 
literature,  there  are  a  greater  number  of 
successes  among  the  women  than  the 
men,  and  other  things  being  equal,  it  is 
not  going  too  far  to  surmise,  at  least, 
that  this  is  due  to  a  difference  of  acquired 
habit  or  lack  of  habit  in  the  sexes.  At 
any  rate  it  is  safe  to  conclude  that  no 
mind  ever  did  better  work  for  any  length 
of  time  because  of  the  use  of  either 
alcohol  or  tobacco,  and  the  preponder- 
ance of  opinion  is  in  favor  of  the  delet- 
erious infiuence  of  both  on  all  manner  of 
brain  work. 

In  general,  anything  which  interferes 
with  the  sum  total  of  the  health  of  the 
body  will  show  itself  in  decreased  brain 
efficiency.  But  there  are  certain  ailments 
and  conditions  of  which  this  is  especially 
true;  defective  vision  is  one  of  these, 
inasmuch  as  it  is  the  main  cause  of  head- 
aches due  to  so-called  "eyestrain."  The 
brain  cannot  act  at  its  best  while  in 
agony,  and  those  who  suffer  from  severe 
forms  of  headache  admit  they  can  con- 
ceive of  no  greater  torment.  A  majority 
of  these  headaches — or  brain-aches,  more 
properly — are  due  to  known  or  unsus- 
pected defects  of  vision,  present  from 
birth  or  acquired  through  improper  use 
of  the  eyes  during  the  school  age.  These 
defects  can  always  be  overcome  mechan- 
ically by  the  correct  adjustment  of  suit- 
able lenses  in  the  form  of  glasses.  Some 
of  the  world's  great  men  have  been 
afflicted  with  headaches  due  to  this  one 
condition,  and  they  produced  great  works 
in  spite  of  this  distressing  drawback  by 
sheer  heroism :  but  their  labors  would 
have  been  less  interrupted  and  their  lives 
far  happier,  had  the  simple  means  of 
remedying  the  trouble  been  known  in 
their  day.  True  enough  spectacles  were 
not    then    unknown,    but    evestrain    as    a 
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cause  of  headache  has  become  recognised 
only  within  the  past  twenty  or  thirty 
years.  It  is  the  world's  loss  today  that 
brain-suffering  due  to  defective  vision 
was  not  understood  during  the  respective 
lives  of  Carlyle,  Wagner,  Darwin,  and 
scores  of  other  mental  giants  whose 
thoughts  and  labors  have  done  so  much 
to  ennoble  and  enlighten. 

Stomach  troubles,  so  generally  caused 
by  over-eating  or  wrong-eating,  often 
interfere  with  the  highest  brain-efficiency, 
in  most  instances  by  producing  in  the 
alimentary  tract  a  poison  worse  than 
alcohol  in  its  effects  on  the  delicate  brain- 
cells.  Dullness,  heaviness  or  at  times 
irritability  of  mind  are  the  result  of  this 
poisonous  by-product  of  indigestion  ;  the 
brain  is  prevented  from  thinking  clearly, 
and  its  critical  action  as  regards  the 
mental  work  performed,  is  more  or  less 
suppressed.  It  is  a  wise  thing  to  eat 
right  not  only  for  the  stomach's  sake,  but 
for  the  sake  of  clear  brain-action  and 
consequent  efficiency  and  success  as  well. 
Over-eating  is  a  fault  as  erroneous  as 
under-eating,  and  many  a  failure  in  the 
world  of  intellect  can  thank  one  or  the 
other  as  a  cause. 

Recreation  is  nothing  more  than 
change  of  mental  occupation,  and  the 
maintenance  of  brain-health  requires 
both  a  variety  of  interests  and  activities. 
The  "All  work  and  no  play"  saw  is  one 
of  the  few  whose  verity  has  been  con- 
firmed by  modern  experience  and  scien- 
tific investigation.  The  tread-mill  of 
constant,  unvarying  mental  activity  too 
often  grinds  out  mental  stupidity  and 
useless  by-products  in  the  form  of 
wasted,  nervous  wrecks.    The  cultivation 


of  a  hobby,  for  lack  of  anything  else,  has 
saved  many  a  mind  from  complete  break- 
down. It  is  well  to  cultivate  many  in- 
terests. Many-sidedness  of  mind  is  more 
of  a  saving  grace  than  is  humor,  and  is 
well  exemplified  in  the  instances  of 
Franklin  and  Roosevelt.  A  man's  mental 
health  and  efficiency  increases  in  propor- 
tion to  its  diversity  of  interests,  and 
strenuosity  is  at  one  and  the  same  time  a 
cause  and  eft'ect  of  this  happy,  optimistic 
mode  of  life  and  expression.  The  mind 
needs  refreshment,  and  the  pursuit  of 
simple,  harmless  amusement  does  more 
to  rebuild,  restore  and  recreate,  than  any 
other  thing  that  could  be  mentioned. 
Virchow,  the  great  German  pathologist 
and  founder  of  the  cellular  theory,  which 
is  the  very  foundation  of  modern  medi- 
cine, relaxed  his  mind  from  his  serious 
labors  by  playing  in  orchestra  on  the 
kettle-drums.  Lewis  Carroll,  primarily 
keen  logician  and  hard-working  mathe- 
matician, but  perhaps  best  known  to  the 
world  as  the  author  of  "Alice  in  Won- 
derland," wrote  this  and  similar  conceits 
merely  for  the  pleasure  and  rest  it  gave 
his  mind  from  its  devotion  to  the  more 
serious  life-occupation.  Regular  work  is 
an  excellent  thing,  but  the  brain  requires 
the  indulgence  of  a  certain  amount  of 
frivolity,  relaxation,  or  whatever  one 
wishes  to  call  it,  and  the  greater  the 
brain's  daily  task,  the  greater  the  need 
of  some  form  of  harmless  amusement. 
The  suggestions  for  the  attainment  and 
maintenance  of  brain-health  and  effi- 
ciency are  simple :  the  puttmg  them  into 
practice  means  happiness  to  the  indi- 
vidual and  successful  accomplishment  of 
his  work. 
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Marconi,  of  Wireless  Telegraphy  Fame.  Who 
Believes  in  a  World  of  Spirits. 


Wilbur  Wright.  Who  Prophesies  the  Coming  of 
Startling  Features  in  .Aeronautics. 


VISIONS    OF    1950 

By 
E.    I.    LA    BAUEME 


IN  1950!  The  imagination  leaps  for- 
ward to  the  fulfiUment  of  stupendous 
promises,  today  but  half  revealed. 
Will  ships  sail  the  ocean  without 
fuel,  trains  traverse  continents  with- 
out engines,  aeroplanes  draw  their  motive 
power  from  the  air ;  will  the  night  be 
illuminated  without  the  aid  of  coal.  Will 
the  startling  discoveries  and  achieve- 
ments of  the  present  day  seem  but  the 
insufficient  devices  of  a  primitive  age, 
compared  with  the  mighty  potential  vic- 
tories of  the  future  ? 


Wait ! 

Every  ten  years  in  America  sees  a 
revolution.  Industrial  phases  assume 
new  proportions,  commerce  enlarges  its 
borders  to  rush  over  strange  seas,  politics 
become  a  tangled  web  during  its  evolu- 
tionary processes,  economic  problems 
broaden  their  scope.  \\'ere  the  possi- 
bilities of  the  great  labor  divisions  of  the 
world  gauged  by  the  strides  made  during 
the  last  fifty  years,  one  would  stand  in 
wholesome  awe  of  the  vision.  The  last 
word  in  the  reconstruction  of  America 
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is  far  from  being  said,  though  tireless 
workers  of  science  are  constantly  form- 
ing the  new  America  out  of  natural 
forces  already  largely  under  their  control. 
We  do  not  feel  the  imminence  of  the 
discoveries  hanging  suspended  about  us, 
which  the  magic  rod  of  science  may  pre- 
cipitate at  any  moment,  because  they 
occupy  our  thoughts  only  at  intervals. 
We  look  to  the  men  of  constant  interest 
in  such  matters  for  enlightening  hints 
for  the  future.  Edison,  for  instance, 
believes  that  the  world  is  face  to  face 
with  aerial  navigation  on  a  scale  of  which 
it  has  never  dreamed,  and  that  in  ten 
years,  flying  machines  wall  be  in  use  to 
carry  the  mails  and  passengers  at  the 
rate  of  one  hundred  miles  an  hour.  It  is 
Wilbur  Wright's  statement  that  when 
aviation  has  progressed  far  enough,  there 
is  no  reason  why  a  birdman  should  not 
mount  to  the  clouds  in  his  aeroplane,  cut 
off  the  motor,  and  then  soar  in  circles 
and  spirals  over  the  ascending  currents 
of  air  like  the  great  birds,  sail  on  for  a 
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"Within  Twenty  Years,"  Says  William  R.  Wii, 
ExpECT  TO  See  Gyrocars  Flying  About  Ou 


period  of  time  with  no  exertion  of 
energy,  then,  at  his  will,  restart  the 
motor  and  return  softly  to  earth. 

Wright's  prophecy,  and  its  partial  ful- 
fillment are  interesting  as  an  illustration 
of  the  way  in  which  the  forecasts  made 
by  men  who  are  in  touch  with  scientific 
developments  are  coming  true.  Charles 
K.  Hamilton  recently  stated  that  the  form 
of  aeroplane  now  in  use  can  be  indefin- 
itely increased  in  size,  and  that  the  speed 
and  carrying  power  can  be  proportion- 
ately augmented.  He  believes  the  limited 
size  of  aeroplanes,  thus  far,  to  be  merely 
a  question  of  cost,  and  that  any  day  an 
experimenter  may  appear  with  an  air- 
ship which  will  compare  with  the  present 
one  as  an  eagle  with  a  swallow. 

This. -will  come  today  or  tomorrow,  and 
after  that  will  come  the  Mauretanias  of 
the  air.  In  1950  we  may  have  air-ships 
a  thousand  feet  long,  flying  at  a  rate  of 
speed  so  high  as  to  bring  New  York  and 
London  as  near  together  as  New  York 
and  Chicago  now  are. 

Even  now  we  are  groping 
on  the  verge  of  a  discovery, 
or  rather,  the  perfection  of 
a  discovery  that  should  elim- 
inate the  most  serious  diffi- 
culty to  be  overcome  in 
aerial  navigation — the  diffi- 
culty of  carrying  fuel.  "I 
do  not  know  how  to  do  it," 
says  the  inventor  of  the 
phonograph,  "but  a  method 
will  be  discovered  of  wire- 
lessly  transmitting  electrical 
energy  from  the  earth  to  the 
motor  of  a  machine  in  mid- 
air. There  is  no  reason  to 
believe  it  cannot  be  done." 

It  has  already  been  dem- 
onstrated in  the  laboratory 
that  electric  currents 
can  be  transmitted  with- 
out wires.  A  fan  motor 
has  been  operated  at  a  dis- 
tance of  twenty  feet  from 
the  dynamo  from  which  it 
derived  its  power.  And 
more  startling  than  this  is 
the  achievement  of  Nikola 
Tesla  who  has  been  experi- 
menting with  the  model  of 
a  boat  operated  by  electric 
power    transmitted    without 
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wires,  hnds  the  results  as- 
tounding. Tesla  has  been 
able  to  control  the  move- 
ments of  the  boat  absolutely 
from  a  central  station  with- 
out electrical  connections  of 
any  kind.  What  has  been 
done  with  a  little  boat  on_a 
small  body  of  water  will 
eventually  be  done  with  the 
largest  liners  at  any  distance 
from  land.  In  other  words, 
a  big  liner  may  be  propelled 
across  the  Atlantic  Ocean  at 
high  speed  by  power  di- 
rected from  a  wireless  sta- 
tion on  shore. 

The  work  of  lengthening 
the  reach  of  wireless  teleg- 
raphy from  twenty  feet  to 
twenty  miles,  and  from 
twenty  miles  to  a  thousand, 
was  accomplished  before  the 
incredulous  had  put  faith  in 
the  first  reports  of  partial 
success.  The  principle  in- 
volved in  wireless  transmis- 
sion of  power  is  the  same, 
and  we  may  be  sure  that  re- 
sults will  come  as  rapidly, 
and  that  they  will  be  more 
revolutionary  in  their  effect 
on  the  economic  and  social 
orders.  Not  only  the  ships 
of  the  sea  and  the  ships  of 
the  air  will  be  operated  by 
electric  currents  flashed  at 
them  from  some  giant  power 
plant,  but  trains,  street  cars 
and  automobiles,  subways 
and  elevated  lines,  will  dis- 
pense with  the  coal,  wires, 
storage  batteries  and  third 
rails  upon  which  they  are 
now  dependent. 

And  how  shall  the  stu- 
pendous power  be  generated 
necessary  to  supply  the  vital 
fluid  that  will  animate  the 
whizzing  things  on  sea  and 
land  and  in  the  air?  It  has 
been  suggested  that  the 
force  of  Niagara  could  be 
utilized  to  supply  power  to 
the  air  fleet,  but  there  must  be  more  than 
this.  Probably  coal  will  be  used  at  first, 
but  the  supply  is  rapidly  vanishing  and 


Edison  Thinks  We  Have  Had  Only  Our  First  Glimpse  of  What 
Really  Lies  Within  the  Realm  of  Science. 


besides,  unless  a  way  is  found  to  get  the 
full  energy,  or  a  much  larger  portion  of 
it,  out  of  a  piece  of  coal,  this  method  will 
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Hopes  to  Communicate  with  Other  Planets  by 

Use  OF  SOO.OOO.iJOO  Horse  Power, 

Nikola  Tosla,  one  of  the  most  daringly  imaginative 

of  inventors. 


he  entirely  too  ineffective  for  the  trans- 
portation companies  of  the  future. 

According  to  Edison  a  mere  glimpse 
of  our  environment  has  been  gained. 
Plans  by  which  we  shall  control  it  are 
fast  being  laid.  The  incalculable  energy 
expended  in  that  swing  and  heave  of  the 
waters  of  the  sea  which  surges  arOund 
the  earth  twice  each  day  will  be  tram- 
meled and  harnessed  to  our  use.  These 
restless  waters  all  a  source  of  more 
power  than  would  be  needed  to  run  all 
the  ships  that  float  upon  them.  Aside 
from  the  tides,  there  is  enough  energy 
in  the  mere  jogging  of  the  waves  along 
the  sides  of  a  vessel  like  the  Mauretania 
to  propel  her  engines. 

The  sun  pours  enough  power  upon  the 
earth  to  run  all  its  industries.  This  power 
is  already  utilized  in  California  for  irri- 
gation purposes.     But  solar  engines  are 


imperfect  as  yet,  and  can  convert  only  a 
small  part  of  the  fourteen-hundred  horse- 
power, or  more,  that  is  shed  on  an  acre 
of  land  while  the  sun  shines.  They  are 
bound  to  be  perfected,  however.  Of  this 
scientists  are  sure. 

The  winds  offer  another  possibility  of 
which  little  advantage  has  been  taken. 
Windmills  will  do  more  than  pump 
water,  and  in  England  today,  there  are 
many  private  lighting-plants  deriving 
their  current  from  storage  batteries 
charged  by  these  old  friends  put  to  a  new 
use. 

When  a  yoke  has  been  laid  upon  sun. 
and  wind,  and  tide,  so  that  they  will  pull 
evenly  and  do  our  bidding,  we  shall  laugh 
at  the  vanishing,  coal  supply. 

The  changes  in  our  motive  power  will 
not  be  greater  than  those  which  are  des- 
tined to  transform  the  vehicles  to  which 
it  is  applied.  The  monorail  gyroscope 
car  is  about  to  revolutionize  our  train 
system.  Its  inventor  August  Scherl  be- 
lieves that  the  railroad  car  of  the  future 
will  be  thirty  feet  wide,  one  and  a  half 
times  as  wide  as  the  average  city  house ; 
that  the  car  will  be  two  hundred  feet  long 
— the  length  of  an  average  city  block,  and 
three  stories  high.  This  car  is  supposed 
to  carry  as  many  passengers,  as  much 
baggage,  and  as  much  mail,  as  several 
express  trains  of  the  present  day  and  it 
is  to  travel  two  hundred  miles  an  hour 
and  perhaps  more  and  on  a  single  rail. 

This  vision,  glowing  as  it  is,  cannot  be 
discounted  as  merely  the  enthusiastic 
dream  of  an  inventor,  for  a  practical 
man,  Wm.  R.  Wilcox,  chairman  of  the 
Public  Service  Commission  of  the  City 
of  New  York,  says  that  within  twenty 
years  we  may  expect  to  see  gyrocars 
flying  about  our  heads. 

Think  what  the  coming  of  these  high- 
speed trains  will  mean  to  dwellers  in  the 
cities !  The  problem  presented  by  over 
crowding  will  be  solved.  From  each 
great  center  a  vast  system  of  transporta- 
tion lines  will  radiate,  permitting  the 
worker  to  live  in  the  country  at  fifty  or 
a  hundred  miles  from  his  place  of  occu- 
pation. And  he  will  cover  this  distance 
as  quickly  as  he  now  covers  a  like  num- 
ber of  blocks ! 

Then  the  cities  themselves!  Mr.  Wil- 
cox has  said  that  many  things  point  to 
the  use  of  moving  platforms  under  our 
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streets  within,  say,  twenty  years.  Tlic 
arcade,  or  underground  street,  will  very 
likely  follow  the  line  of  the  moving-  side- 
walk. The  moving  platform  permits  a 
person  to  get  on  or  off  at  any  point,  and 
so  we  may  expect  to  see  great  shopping 
streets  below  the  surface  of  our  present 
thoroughfares.  Sidewalks  may  also  be 
built  along  the  front  of  our  high  build- 
ings, say  at  the  tenth  floor. 

Picture  a  vast  structure  of  steel  and 
masonry,  lifting  myriad  towers  into  dizzy 
heights,  and  spreading  out  into  an  intri- 
cate net-work-  of  tunnels  and  caverns  be- 
neath the  earth !  From  the  tops  of  moun- 
tainous buildings,  alive  with  the  whirr 
and  hum  of  business,  countless  elevators 
will  continually  speed  the  hurrying  work- 
ers to  and  from  the  subterranean  ave- 
nues beneath,  where  they  will  dart  to 
and  fro  whisked  hither  and  thither  by 
lightning-like  gyrocars,  or  borne  along 
amid  the  throng  on  gliding  platforms. 
Such  will  be  the  city  of  tomorrow ! 

Turning  from  the  land  to  the  sea,  the 
changes  that  are  upon  us  appear  no  less 
staggering.  Ships  are  increasing  in  size 
so  rapidly  that  one  asks  if  we  shall  not 
have  floating  cities  whose  traveling  popu- 
lation will  mount  into  the  hundreds  of 
thousands.  Today's  giantess  of  the 
waves,  will  give  away  next  year  before  a 
larger  leviathan.  She  will  be  830  feet 
long.  50  feet  longer  than  the  present 
empress  of  the  sea.  She  will  carry  5,000 
passengers  and  a  crew  of  600.  The  main 
dining  room  w'ill  seat  1,000  diners.  All 
the  splendors  of  a  modern  hotel  will  be 
found  in  this  floating  palace.  There  will 
be  three  cafes  and  a  palm  garden  on  the 
sun-deck  inclosed  by  glass  in  the  winter. 

Fkit  this  is  only  the  next  step.  Naval 
architects  are  already  planning  for  an 
ocean  liner  1,000  feet  long.  "We  shall 
have  a  boat  of  1,000  feet  water  line  in 
good  time,"  says  Mr.  Bruce  Ismay, 
president  of  the  International  Mercantile 
Marine.  "She  may  be  fast;  she  may  be 
slow — that  is  to  be  determined ;  but  fast 
or  slow,  ship  builders  are  willing  to  un- 
dertake a  contract  for  her  construction. 
That  is  the  main  thing." 

A  coinplete  innovation  in  naval  con- 
struction may  follow  the  1,000  foot  liner. 
Mr.  James  Dickie,  the  well-known  Brit- 
ish authority  on  the  subject,  plans  to 
bridge    three   narrow    ships   hulls   by    a 
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superstructure  five  times  as  large  as  the 
upper  works  of  any  liner  of  today.  It  is 
thought  that  a  great  increase  in  speed 
will  be  gained  by  placing  propellers  at 
the  stern  of  each  of  the  three  hulls  and 
also  along  the  sides.  Other  advantages 
would  be  the  greater  space  for  passen- 
gers, and  the  avoidance  of  any  rolling. 

Mr.  Thomas  Xixon  predicts  that  the 
present  naval  engines  will  be  speedily- 
supplanted  by  the  gas  engine  and  he  fur- 
thermore states  that  the  use  of  the  gas 
engine  will  cut  the  world's  coal  bill  in 
half.  Some  such  improvement  as  this 
will  probably  occupy  the  gap  between 
the  present  and  the  time  when  the  wire- 
less shall  do  away  with  the  necessity  for 
any  fuel  whatever. 

The  further  development  of  the  auto- 
mobile offers  far-reaching  possibilities. 
The  market  tendency  is  that  automobiles 
shall  become  cheaper,  smaller,  and  sim- 
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pier.     Xo  passenger   automobile   of   the 
future  should  cost  more  than  five  hun- 
dred dollars.     A  statement  by  O.  Irving 
Twomblym  gives  an  idea  of  the  place 
these  machines  already  take  in  the  na- 
tion's hfe  of  pleasure  and  industry.    "By 
the   beginning   of    1911,"    he    says,    "we 
shall  have  five  hundred  thousand  cars, 
worth   six   hundred   million   dollars   and 
developing  a  power  equal  to  ten  million 
horses."      He     de- 
clares   that    within 
the   next   fifteen 
years,  fifty  per  cent 
of  farm  work  and 
transportation    will 
be  done  by  motor. 
The    small    farmer 
will  purchase  a 
wagon  for  five  hun- 
dred    dollars     that 
will    transport    his 
product    on     week 
days  and  carry  his 
family  to  church  on 
Sundays,    while    in 
between   times   the 
motor    will    be    re- 
moved    and     con- 
nected up  to  differ- 
ent machines  where 
it  will  cultivate  his 
fields,  saw  and  split 
his    fire-wood,    cut 
arid    thresh    his 
grain,    milk   his 
cows,    separate   his 
cream,     churn    his 
butter,     pump     his 
water,      shell      his 
corn,  cut  his  cattle 
food,  and  in  short, 
do  a  thousand  and 
one  things  that  are 
now  done  by  hand 
at     a     tremendous 
loss  of  time  and  money. 

(jreat  as  are  all  these  changes  that  are 
looked  for  in  the  mechanical  world,  they 
are  not  as  vital  as  those  that  will  be 
wrought  by  them  in  our  manner  of 
living.  The  effect  that  rapid  trans- 
portation will  have  in  doing  away  with 
unhygienic  congestion  in  cities  has  al- 
ready been  mentioned.  The  perfecting 
of  mechanical  and  labor-saving  devices 
should  bring  in  its  train  another  Golden 


Age.  Mr.  Edison  sees  machines  for  the 
future  that  will  turn  out  finished  prod- 
ucts instead  of  making  parts  to  be  after- 
ward assembled ;  for  instance,  a  machine 
into  which  the  raw  materials  will  be  fed 
from  which  will  come  finished  shoes  all 
boxed  and  ready  for  shipment.  He  fur- 
ther declares  that  automatic  machinery 
and  scientific  farming  will  make  com- 
modities cheaper  and  thus  rapidly  better 
the  lot  of  the  poor. 
"Not  much  longer 
will  there  be  such  a 
thing  as  poverty  as 
we  know  it  today," 
he  says.  He 
prophesies  that  all 
manual  labor  will 
be  done  by  ma- 
chines, and  that  it 
will  then  be  unnec- 
essary for  anyone 
to  work  more  than 
five  or  six  hours  a 
day. 

But  in  the  realm 
of  the  imagination 
interplanetary  com- 
munication chal- 
lenges the  longest 
vision  with  the 
future.  W  i  t  h 
800.000.000  horse 
power  Nikola  Tesla 
believes  messages 
can  be  sent  and. 
says  Hiram  Maxim, 
this  will  be  the  next 
great  achievement 
of  science.  Tesla 
even  forecasts  that 
the  first  message 
received  .  by  the 
Martians  will  be 
answered  by  "We 
have  been  calling 
you  for  the  last  ten  thousand  years,"  for 
he  and  the  other  scientists  are  of  the 
opinion  that  the  Martians  are  much 
farther  advanced  in  the  chemistry  of 
civilization  than  we  are.  Once  com- 
munication has  been  established  the 
Martians  will  gradually  comprehend  our 
language,  for  in  reality  that  feat  would 
be  no  more  difficult,  think  scientific  men. 
than  teaching  the  deaf  and  dumb  to  un- 
derstand. 


A  Believer  in  Spirit  Land. 
Sir  Oliver  Lodge,  the  famous  English  scientist. 
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The  recof^nition  that  heat,  Hght,  and 
electricity  are  nothing  more  than  waves 
of  etlier.  vibrating  at  different  velocities, 
and  the  discovery  of  other  phenomena  of 
ether  vibration,  such  as  the  X-ray,  give 
the  tempting  hope  that  rays  shall  be 
found  more  powerful  than  any  of  these, 
rays  like  light,  for  instance,  so  strong 
tliat  they  will  annihilate  the  distance  that 
separates  us  from  the  heavenly  bodies. 

Thus  far  in  the  world's  history,  wars 
have  dotted  the  march  of  progress,  ar- 
resting it  for  short  periods  during  which 
the  way  has  been  cleared  for  further 
advancement.  Now  we  say  we  live  in  an 
age  of  peace,  but  this  simply  because  the 
greater  powers,  made  prudent  by  mutual 
respect,  have  avoided  any  serious  rupture 
for  some  time.  Yet  they  are  constantly 
preparing  for  war. 

The  historian  who  writes  of  the  future 
war  will  turn  the  pages  of  Greek  legends 
and  smile  sadly  at  Jove's  smiting  light- 
ning. The  old  War  God  hurling  his 
thunderbolts  will  seem  impotent  beside 
man  wielding  the  forces  of  nature  for 
weapons.  Magazines  exploded  without 
warning  by  darting,  invisible,  all-pene- 
trating currents  of  electricity ;  devastat- 
ing waves  of  electricity,  or  of  some  more 
powerful  force,  Hashing  over  himdreds 
of  miles  consuming  all  that  comes  within 
their  scourging  blast.  Guns,  explosives, 
and  projectiles  will  sink  into  the  past, 
even  as  have  the  bow  and  arrow,  giving 
place  to  howling  elements  clashing  under 
man's  direction. 

Our  times  are  pregnant  with  voices, 
some  uplifted  in  the  shout  of  victory  won, 
some  ringing  with  the  triumphant  note  of 
victory  close  at  hand,  and  others  whisper- 
ing in  the  low  clear  tones  of  hope.  That 
humanity  is  marching  with  firm,  quick 
steps  towards  the  conquest  of  the  phys- 
ical world,  is  a  cry  that  all  may  hear. 
Can  it  be  that  we  are  at  last  to  peer 
behind  the  portals  of  the  spiritual  world  ? 
Insistent  whisperings  of  spiritual  intelli- 
gence  are   growing   clearer   every   day. 


We  may  greet  them  with  incredulity  but 
we  can  no  longer  remain  deaf  to  them. 

There  are  two  thousand  mediums 
holding  daily  seances  in  New  York  City. 
It  is  estimated  that  among  European 
races  there  are  over  fifty  million  spirit- 
ualists. A  census  of  some  years  ago 
showed  that  between  one  and  two  million 
people  in  the  United  States  were  avowed 
spiritualists,  and  the  number  has 
since  increased  enormously.  Works  on 
psychical  research  are  widely  read. 
Popular  plays  of  recent  years  have  dealt 
with  subtle  and  mysterious  influences. 
Articles  in  magazines  and  newspapers 
have  filled  the  ])ublic  mind  with  occult 
ideas  until  it  accepts,  with  a  questioning 
wonder,  statements  that  would  once  have 
been  greeted  by  ridicule.  Beneath  the 
surface  this  mechanical  age  is  charged 
with  spiritual  beliefs  to  an  extent  un- 
known since  the  childhood  of  the  world. 
New  thought  harks  back  to  what  the 
old  thought  denounced  as  charlatanism. 
Science  shakes  hands  with  pseudo-sci- 
ence. 

A  formidable  array  of  great  names 
strengthen  ranks  of  those  who  have  de- 
clared their  belief  in  a  world  of  spirits 
back  of  the  tangible  world.  Among  them 
are,  the  late  Professor  \\'illiam  James, 
and  Professor  James  H.  Hyslop ;  the 
English  scientists.  Sir  Oliver  Lodge,  Sir 
William  Crooks,  and  Alfred  Russel  Wal- 
lace ;  the  French  savant  Charles  Richet, 
and  his  coimtryman  the  celebrated  as- 
tronomer Flammarion ;  the  Italians, 
Guglielmo  Marconi  and  the  late  Cesare 
Lombroso,  criminologist  of  world-wide 
fame. 

Sir  Oliver  Lodge  says  concerning  this  : 
"The  boundary  between  the  two  states — 
the  known  and  the  unknown — is  still 
substantial,  but  it  is  wearing  thin  in 
places ;  and  like  excavators  boring  a  tun- 
nel from  opposite  ends,  amid  the  roar  of 
water  and  other  noises,  we  are  beginning 
to  hear  the  strokes  of  the  pickaxes  of  our 
comrades  on  the  other  side." 
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FRESH    COUNT    AGAINST    THE    RAT 

By 
W.    F.    COOPER 


IF  A  flam  Smith, 
canny  author  of 
-The  Wealth  of 
Nation  s."  were 
writing  today,  he 
would  probably  include 
in  that  classic  volume  a 
chapter  on  rats. 

Are  you  interested  in 
rats  ?  No  ?  Then  you  are  not  a  good  citi- 
zen. Are  3'ou  interested  in  your  pocket- 
book?  Of  course.  And  in  your  personal 
health  ?  Of  course  again.  Do  you  know 
that  for  purely  economic  reasons,  as  well 
as  for  reasons  of  health,  the  problem  oc- 
casioned by  the  rat  has  at  last  become  one 
of  international  importance'to  a  majority 
of  the  leading"  governments  of  the  world  ? 
Our  own  government  is  very  much  inter- 
ested. It  may  well  be,  for  laying  aside 
the  paramount  question  of  health,  various 
authorities  working  for  our  government 
— men  who  have  faithfully  studied  every 
phase  of  the  problem — have  reported  to 
the  government  as  a  minimum  estimation 
that  the  rat  causes  an  annual  loss  in  this 
country  of  no  less  than  $100,000,000. 

The  estimated  annual  loss  from  this 
same  cause  in  Denmark  is  $3,000,000;  in 
Germany,  $47,640,000;  in  France,  $38,- 
500,000,  or  about  one  dollar  per  year 
respectively  for  each  inhabitant.  Figures 
for  other  countries  could  be  given,  but 
of  more  interest  probably  is  the  fact  that 
besides  the  countries  mentioned,  Sweden, 
Holland,  Belgium,  Austria  and  Greece 
have  taken  cognizance  of  the  problem  in 
a  governmental  capacity ;  while  England. 
Switzerland  and  even  Russia  are  actively 
organizing  associations  for  the  purpose 
of  meeting  intelligently  the  various  eco- 
nomic and  sanitary  aspects  of  the  ques- 
tion. This  will  give  some  idea  of  the  im- 
portance of  a  timely  presentation  of  the 
subject.  "The  extermination  of  the  rat," 
says  a  recent  government  report,  "has 

440 


become  one  of  the  seri- 
ous problems  of  mod- 
ern times.  That  an  ani- 
mal so  noxious  should 
have  flourished  so  long 
is  not  creditable  to  our 
civilization."  Wealth 
~  ^       and  health  are  of  inter- 

est to  all,  and  the  rat 
rises  to  heights  of  consideration  because 
of  its  relation  to  both  of  these. 

When  Thomas  Jefferson  was  giving 
his  best  thought  to  our  Declaration  of 
Independence,  there  was  no  rat  problem 
in  this  country.  The  rat  first  appeared 
in  America  at  the  beginning  of  the  Revo- 
lution. It  first  made  its  appearance  on 
our  Pacific  coast  at  about  the  time  of  the 
gold  discoveries  in  '49.  Originally  the 
rat  is  from  Asia,  probably  from  China 
and  India,  whence  he  worked  his  way 
westward,  reaching  England  about  1738, 
and  Paris  in  1750.  These  facts  relate  to 
the  brown  rat,  the  largest  and  most  de- 
structive of  the  entire  rat  family.  Ordi- 
narily they  breed  more  rapidly  than  they 
can  be  destroyed.  The  numbers  that 
exist  on  farms  and  in  cities  are  often  as- 
tounding. On  one  estate  of  some  2,000 
acres  in  Chicester,  England,  an  effort 
was  made  to  systematically  rid  the  place 
of  this  pest,  and  by  actual  count,  31,981 
were  killed ;  even  then  it  was  found  that 
the  property  was  not  wholly  free  from 
them. 

Rats  can  practically  live  on  anything 
eatable, — grains,  seeds,  flour,  fruits,  gar- 
den vegetables,  eggs,  milk,  butter,  cheese, 
and  meats.  Their  favorite  habitats  are  the 
burrows  in  cellars,  sewers  and  like  places, 
from  which  they  come  forth  at  night  in 
large  numbers,  devouring  what  they  may. 
In  the  country  the  corn  crop  suffers 
greater  injury  from  rats  than  from  any 
other  cause.  In  the  south,  they  are  the 
greatest  enemies  with  which  the  sugar 
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planter  has  to  deal,  as  they  destroy  acres 
and  acres  of  the  growing-  cane.  It  would  be 
an  exaggeration  to  say  that  such  a  here- 
tofore unthought  of  creature  had  any 
direct  bearing  on  the  increased  cost  of 
living  in  recent  years,  but  it  is  safe  to 
say  without  fear  of  refutation  that  if  the 
rat  were  exterminated,  the  cost  of  almost 
everything  consumed  by  a  civilized  so- 
ciety would  be  reduced  to  a  perceptible 
degree.  Many  a  farmer  loses  from  the 
ravages  of  these  animals  enough  in  a 
single  year  to  pay  his  taxes.  Injury  to 
sugar-cane  on  the  island  of  Jamaica  in 
one  year  ran  into  figures  of  over  half  a 
million  dollars. 

In  cities  in  this  country  the  annual 
damage  from  this  source  is  astonishing, — 
about  $35,000,000.  In  our  city  of  Wash- 
ington, D.  C.  this  loss  is  estimated  at 
about  $400,000;  while  Baltimore  has  an 
annual  loss  of  $700,000.  This  is  a  direct 
loss.  There  still  remains  an  indirect  loss 
to  be  considered.  The  cost  of  protecting 
property  against  rats  is  no  small  item  in 
cities.  Many  a  concern  pays  to  profes- 
sional rat-catchers  each  year  as  much  as 
the  annual  income  of  the  average  profes- 
sional man.  Two  hundred  to  six  hundred 
dollars  annually  is  no  unusual  sum  for 
merchants  and  others  to  pay  for  such 
service,  and  they  are  usually  well  satis- 
fied that  it  is  to  their  financial  advantage 
to  do  so.  The  average  person  will  be  sur- 
prised to  known  that  in  some  countries 
each  inhabitant  unknowingly  contributes 
for  the  support  of  the  rat  the  equivalent 
of  one  dollar ;  in  this  country  it  has 
been  estimated  by  some  as  more  than 
that, — yet  this  same  inhabitant  is  often 
aroused  to  anger  at  the  mere  thought 
of  the  payment  of  a  poll-tax.  This  state- 
ment will  be  better  understood  when  one 
recollects  that  all  loss  to  a  nation  must 
be  borne  indirectly  by  the  people. 

The  rat  is  a  grafter  of  the  worst  kind, 
and  perhaps  if  we  could  give  an  exact 
summing  up.  he  would  be  found  to  be  a 
greater  offender  and  cause  of  waste  than 
any  of  the  political  spoilers  to  whom  so 


much  attention  has  been  given  in  the 
way  of  malodorous  publicity.  Much  loss 
by  fire  is  due  to  rats  and  mice.  They  are 
fond  of  paraffin  which  is  often  used  to 
protect  match  heads,  and  by  gnawing  at 
this,  a  conflagration  often  results.  Some- 
times fire  is  caused  by  their  gnawing 
through  lead  pipes  leading  to  gas  meters, 
so  that  when  the  workman  comes  search- 
ing for  leaks,  the  gas  is  accidentally 
ignited.  Persons  sleeping  in  houses 
lighted  by  gas  have  been  known  to  be 
asphyxiated  by  gas  freed  through  the 
gnawing  of  rats  in  the  manner  men- 
tioned. The  fire  loss  in  this  country  is 
admittedly  stupendous.  In  a  large  per- 
centage of  instances  the  cause  has  been 
traced  to  defective  insulation  of  electric 
light  wires.  Again  a  rat  comes  in  as  a 
contributing  cause,  for  it  is  a  known  fact 
that  this  ever  present  creature  often 
gnaws  off  the  protective  covering  of  the 
wires,  readily  causing  a  defective  insula- 
tion. 

There  is  another  phase :  we  are  near- 
ing  a  period  in  our  development  when 
matters  of  public  health  will  be  as  widely 
and  intelligently  discussed  as  are  those  of 
politics  and  ethics.  We  are  beginning  to 
see  that  the  health  of  nations  is  almost 
identical  with  the  wealth  of  nations,  for 
no  community  can  for  long  be  both  sick 
and  prosperous.  India,  long  a  synonym 
for  wealth,  has  ever  in  reality  been  a 
country  whose  people  individually  have 
been  in  a  state  of  chronic  poverty,  with 
plagues  practically  always  present  and 
famine  constantly  threatening.  China, 
with  an  equally  dense  population. — dense 
in  numbers  and  sanitary  knowledge,  has 
been  the  home  of  famines,  pestilences  and 
poverty  for  thousands  of  years.  Who 
shall  say  that  this  pitiable  condition  of 
populations  running  into  the  hundreds 
of  millions,  and  dating  back  for  centuries, 
is  not  due  to  the  disease — and  resulting 
poverty — carried  and  spread  by  a  rat 
population  which  outnumbers  the  human 
population  of  those  countries?  For  the 
horrible  pestilence  known  as  the  plague 
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is  a  rat  disease  first  and  always,  carried 
and  spread  among  its  human  victims  by 
these  filthy,  germ-laden  vermin.  There 
is  no  need  of  quibbling :  rats, — just  plain 
rats^killed,  in  one  week  in  India.  76.000 
people.  It  looks  from  this  that  a  sensible 
discussion  of  the  rat  is  of  importance  to 
somebody !  Xo  rats,  no  plague !  Let 
that  sink  into  the  mind !  The  British 
government  has  almost  despaired  of  ever 
stamping  out  this  disease  in  its  Indian 
possessions,  though  hundreds  of  thou- 
sands of  valuable  lives  are  sacrificed  to 
this  ruthless  Moloch  annually.  The  hopes 
for  China  are  still  worse.  But  what  does 
all  this  mean  to  us,  smug  and  safe  from 
such  a  distant  danger?  Nothing,  if  we 
wish  to  be  absolutely  selfish, — or  rather, 
from  a  purely  selfish  standpoint,  it  means 
everything  to  us,  for  even  now  the  au- 
thorities who  are  doing  their  utmost  to 
fight  the  disease  feel  that  they  will  be 
doing  all  within  their  power  if  they  suc- 
ceed, not  in  subduing  the  epidemic  in 
those  countries  in  which  it  is  at  present 
causing  such  wide  devastation, — but 
rather  in  being  able  to  confine  the  epi- 
demic to  the  limits  of  those  countries. 

With  our  increasing  trade  with  Asia, 
there  arises  an  increasing  danger  of  a 
real  invasion  in  the  guise  of  a  yellow 
peril,  but  that  peril  will  come  in  the  form . 
of  plague.  Coast  defences  in  the  nature 
of  harbor  mines  and  heavy  ordnance  will 
not  avail ;  what  is  more  needed  by  far  is  a 
rat-proof  harbor  defense,  with  an  ever 
ready,  sure  method  of  dealing  with  the 
plague-ridden,  disease  carrying  rats. 
This  is  no  idle  fear  or  fancy,  nor  the  indi- 
vidual viewpoint  of  an  alarmist.  An  au- 
thoritative report  on  this  phase  of  the 
question  says :  "The  destruction  of  rats 
in  our  seaports  is  a  problem  that  should 
at  once  receive  attention  from  the  proper 
sanitary  authorities.  Once  started  in 
New  York,  Philadelphia,  and  many  other 
of  our  ports,  these  cities  would  pass 
through  a  terrible  experience.  The  rat 
population  of  these  ports  is  ready  and 
waiting ;    the    climatic    conditions    from 


May  to  October  are  suitable ;  all  we  need 
to  start  the  conflagration  of  an  epidemic 
are  a  few  plague-stricken  rats  from  some 
infected  foreign  port." 

Plague  is  not  the  only  rat  disease 
which  is  a  constant  menace  to  man.  It  is 
interesting  to  note  that  in  times  not  long 
past,  when  Germany  thought  it  best  to 
place  an  embargo  on  American  pork,  in 
order  to  safeguard  the  health  of  its  peo- 
ple, it  did  so  because  of  the  rat.  Perhaps 
the  German  government  would  have  been 
surprised — had  it  been  informed — to 
know  that  so  insignificant  a  creature  was 
the  prime  cause  of  such  measures,  for  the 
problem  was  not  presented  in  just  this 
way.  The  means  of  reaching  this  con- 
clusion is  childishly  simple, — that  is,  any 
child  with  an  atom  of  logic  would  be  able 
to  reach  this  apparently  surprising  con- 
clusion, once  in  possession  of  the  facts. 
The  facts  are  these :  the  diseased  pork 
against  which  the  embargoes  were  di- 
rected, was  infected  with  trichinosis : 
trichinosis  is  a  disease  of  rats,  caused  by 
a  parasite ;  it  is  a  disease  also  common  to 
swine,  but  all  swine  get  the  disease  from 
the  rat  in  by  far  the  vast  majority  of  in- 
stances ;  therefore  the  rat. — harmless 
little  'critter'  in  the  eyes  of  most  people — 
was  indirectly  ~the  cause  of  the  various 
German  embargoes  against  American 
pork. 

Trichinosis  in  the  human  being,  due  to 
eating  poorly  cooked  infected  pork,  is 
probably  far  more  common  in  this  coun- 
try than  is  generally  supposed  or  ad- 
mitted. A  majority  of  high  medical  au- 
thorities agree  in  saying  that  undoubtedly 
thousands  of  people  are  annually  af- 
flicted with  this  disease,  imagining  at  the 
time  that  they  are  suffering  with  some 
obscure  complaint,  or  something  akin  to 
rheumatism.  Of  all  swine  killed  in  our 
packing-houses,  a  large  percentage  is 
afflicted  with  this  disease,  and  the  only 
reason  the  disease  is  not  more  prevalent 
among  our  people  is  because  they  have 
learned  to  look  upon  as  dangerous  pork 
that  is  not  thoroughly  cooked.    Thorough 
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cooking  docs  kill  the  parasite,  though 
ordinary  smoking  and  curing  do  not.  To 
give  a  passing  iclea  of  the  great  amount 
of  harm  that  may  be  done  by  this  dis- 
ease indirectly  due  to  rats,  the  citation  of 
one  case  will  be  sufficient.  In  1865.  in  a 
village  in  the  north  of  Germany,  one 
sole  porker  afflicted  with  trichinosis  com- 
municated the  disease  to  po  less  than 
three  hundred  and  thirty-seven  persons 
who  had  eaten  it  as  pork  and  sausage ; 
of  this  remarkable  number,  ten  died. 
This  is  another  indictment  against  the 
rat.  and  any  campaign  planned  with  the 
purpose  of  wiping  out  this  one  disease 
of  trichinosis,  must  of  necessity  take  into 
first  consideration  a  systematic  destruc- 
tion of  the  rat. 

There  are  other  counts  against  this 
obnoxious  creature.  Hookworm  in  the 
south  has.  as  much  as  anything  else,  held 
back  the  development  of  that  section  for 
more  than  a  hundred  years.  The  dis- 
ease is  most  often  contracted  from  the 
soil  of  grasses  by  those  who  come  in 
contact  with  these  while  in  their  bare 
feet.  The  eggs  of  the  hookworm  are 
said  to  be  spread  over  the  soil  and  grass 
mostly  by  swine  and  poultry.  On  second 
thought,  scieiitists  are  beginning  to  be- 
lieve that  there  can  be  no  question  that 
the  rat  plays  an  important  role — perhaps 
greater  than  the  ones  mentioned — in  this 
manner  of  spreading  the  disease,  though 
the  rat  seems  to  have  been  ignored  in 
most  discussions  of  this  most  important 
subject.  In  the  same  way.  the  rat  can 
easily  spread  pellagra — a  disease  in  some 
respects  worse  than  leprosy.  Pellagra  is 
supposed  by  the  highest  authorities  to  be 
a  disease  due  to  a  fungus  which  thrives 
tjn  corn,  and  as  the  rat  is  a  frequenter  of 
corn-cribs,  it  is  easy  to  see  how  in  his 
nightly  visits  from  one  to  another,  he 
can  readily  carry  on  his  body  this  ad- 
mitted cause  of  the  disease.  The  solution 
of  the  problem  of  pellagra  is  of  impor- 
tance just  at  present,  as  there  have  been 
frequent  outbreaks  in  epidemic  form  in 
various  parts  of  the  country, — outbreaks 


of  such  seriousness  as  U)  require  investi- 
gation by  governmental  authorities. 

The  rat  has  been  weighed  in  the  bal- 
ance, and  found  wanting ;  there  is  no 
good  in  him,  he  must  be  destroyed ;  that 
is  conclusive.  There  remains  the  consid- 
eration of  the  best  ways  and  means  to 
this  end.  Trapping  and  poisoning  are 
the  most  commonly  known  methods  of 
dealing  with  the  rat,  with  a  view  to  his 
extermination,  but  this  means  is  hardly 
sufficient  to  keep  their  numbers  reduced, 
much  less  to  accomplish  their  destruction. 
If  lastingly  valuable  results  are  to  be 
attained,  it  must  be  done  by  a  wholesale 
and  systematic  onslaught  on  their  breed- 
ing places  and  most  convenient  places  of 
shelter.  This  is  a  work  which  can  be 
carried  out  only  by  the  united  assistance 
of  an  entire  community ;  in  times  of  epi- 
demic this  assistance  is  generally  volun- 
tary, as  oci^ilar  demonstration  then  ap- 
peals most  strongly  to  every  individual. 
But  health  is  a  community's  most  im- 
portant asset — we  are  beginning  to  dis- 
cover— and  there  is  no  one  but  a  fool  who 
will  not  see  the  advantage  of  repressing 
at  all  times  every  possible  source  of  dan- 
ger to  the  health-welfare  of  a  community. 

The  rat  has  his  favorite  localities  for 
feeding,  just  as  many  a  man  has  his 
favorite  restaurant.  He  also  frequents 
certain  haunts  for  reasons  of  protection. 
It  is  well  to  know  what  and  where  these 
are  in  order  to  intelligently  attack  him. 
In  cities  and  ports,  he  fairly  swarms  in 
uncountable  numbers  in  the  warehouses 
and  along  the  water-front ;  under  the 
flooring — where  such  exists — of  yards, 
alleys  and  basements ;  in  the  neighbor- 
hood of  wholesale  produce  and  commis- 
sion merchants;  in  stables  and  where 
garbage  exists ;  in  sewers,  and  last,  in 
one  of  the  most  dangerous  places  from 
a  health  standpoint, — private  chicken 
yards. 

The  number  of  rat*  caught  by  traps  is 
relatively  small.  In  the  sewers  of  Paris, 
infested  by  rats,  the  writer  has  seen  a 
system  of  permanent  traps  made  in  the 
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form  of  wire  loops,  and  charged  with  an 
electric  current.  Bait  is  placed  in  the 
upper  part  of  this  loop,  at  a  sufficient 
height  to  necessitate  the  rat  to  rise  on  his 
hind  feet ;  as  he  does  so,  his  forefeet  come 
in  contact  with  the  charged  loop,  and  he 
is  electrocuted.  More  dependence  is 
placed,  however,  on  the  official  rat- 
catcher, who  with  his  assistants  is  paid  a 
regular  salary,  besides  a  small  bounty  for 
every  rat  killed. 

Asphyxiation  of  rats  in  sewers  by 
means  of  some  deleterious  gas  like  car- 
bon-dioxide has  been  thought  of,  but  has 
seldom  been  put  into  practice  for  fear  of 
the  gas  entering  dwellings  through  pipes 
connected  with  the  sewers.  A  fumigat- 
ing gas,  however,  is  used  in  ports  for 
ridding  vessels  of  these  annoying  and 
destructive  pests,  and  a  special  boat  at 
the  port  of  Hamburg,  Germany,  which 
fumigates  all  suspected  vessels,  has  been 
known  to  destroy  as  many  as  nine  hun- 
dred rats  on  one  single  vessel.  Dr.  Wil- 
liams of  London  says  that  during  one 
period  of  eight  months  640,819  rats  were 
killed  on  vessels  anchored  at  the  mouth 
of  the  Thames. 

Of  natural  enemies  of  the  rat.  the  best 
known   terriers,   and   the   common   alley 
cat, — too  often  a  disturber  of  slumbers — 
deserve  the  highest  commendation.    The 
better  this  use  of  the  often  despised  cat 
is  understood,  the  sooner  will  efforts  be 
made  to  conserve  him,  instead  of  efforts 
being  made  through  legal  measures  for 
his    destruction.    Persons    also    seeking 
new  and    profitable  fields    of    endeavor 
could   not   do   better   than   take   to   the 
breeding  of  the  fox,  Scotch    and    Irish 
terriers,  for  as  soon  as  the  value  of  these 
animals  is  learned,  no  one  who  has  the 
best  interests  of  his  community  at  heart 
would  think  of  owning  any  other  dog. 
If  people  will  have  dogs,  here  is  a  sug- 
gestion for  the  best  and  most  useful 
kind  to  have.     They  are  worth  their 
keep.      The    ''flying    cat,"    as    some 
Frenchman  has  named  the  owl,  is  one 
of  the  chief  destroyers  oi 
the  rat  in  the  rural  dis- 
tricts, but  too  often  the 


farmer  has  put  forth  the  utmost  effort  in 
trying  to  exterminate  this  useful  crea- 
ture. From  a  money  point  alone,  he  is 
far  more  of  an  asset  than  a  liability. 

The  most  interesting  factor  conceived 
for  the  purpose  of  the  rat's  destruction, 
originates  from  the  laboratory.  For 
years  scientific  minds  have  been  endeav- 
oring to  discover  some  germ  which 
would  cause  a  fatal  epidemic  among  rats, 
without  doing  harm  to  other  forms  of 
life.  To  a  certain  extent  they  have  suc- 
ceeded. In  1903  Dr.  Neumann  discov- 
ered a  germ,  which  was  later  cultivated 
with  success  by  Dr.  Bahr  of  Copenhagen. 
It  has  been  tried  in  Russia,  Switzerland, 
Holland  and  England.  The  cultures  of 
this  germ,  under  the  name  of  ''Ratin," 
effects  a  high  mortality  amongst  rats, 
while  at  the  same  time  it  is  not  dangerous 
to  our  domestic  animals.  It  is  put  up  in 
tin  boxes,  and  spread  on  pieces  of  bread 
when  used.  The  Danish  government  dis- 
tributes about  $8,000  worth  each  year. 
The  German  government  makes  use  of  it 
for  the  special  purpose  of  combating  the 
spread  of  trichinosis,  a  disease  already 
mentioned  as  being  due  to  the  rat.  In 
England,  numerous  trials  of  "Ratin" 
have  been  made  by  agricultural  societies 
and  several  municipalities.  In  one  in- 
stance, an  island  of  hundreds  of  acres  in 
the  river  Clyde,  infested  with  rats,  was 
completely  freed  of  the  pest  by  this 
means. 

Will  other  or  better  means  of  rat- 
destruction  be  discovered  ?  Once  and  for 
all  it  must  be  said  that  we  are  armed  at 
present,  if  not  with  a  perfect  means,  at 
least  with  an  efficient  one.  That  which 
is  important  above  all  else  is  to  make  use 
of  these  means  continually,  systematically 
and  collectively.  An  engineer  and  coun- 
cillor of  justice  in  Copenhagen  under- 
took to  demonstrate  to  the  people  of  Den- 
mark the  dangers 
of  the  rat  and  the 
importance  of  the 
damage  caused  to 
property  and  health. 
His  first  lecture 
was  given  in  Cop- 


FRESH  COUNT  AGAINST  THE  RAT 


445 


enhagen  in  1898.  A  committee  was 
formed.  The  councillor's  name  was 
Zuschlag',  and  he  succeeded  in  having 
join  his  organization  some  2,000  in- 
fluential men.  In  1902,  an  "Inter- 
national Association  for  the  Destruc- 
tion of  the  Rat"  was  formed.  The  sys- 
tem recommended  by  the  association  is 
that  of  the  "bounty."  A  certain-  sum  is 
paid  to  any  individual  who  brings  to 
niunicii)al  headquarters  a  certain  number 
uf  rats.  This  systeni  was  tried  in  San 
P'rancisco  with  the  greatest  success. 
That  city  disbursed  over  $12,000  at  ten 
cents  a  head  during  the  first  few  months 
of  its  effective  campaign  against  the  rat. 
The  success  of  the  recommendations  of 
the  International  Society  speaks  for  itself. 
Mighty  civilizations  have  risen  to  emi- 
nences of  glory, — only 
to  fall  in  pitiful  decay 
because  the  lesson  of 
the  conservation  of  hu- 
man energy  had  never 
been  learned.  If  we 
follow  in  the  paths  of 
previous  civilizations, 
our     end     may     well 


be  expected  to  be  the  same  as  theirs. 
Previous  civilizations  have  failed  for 
some  causes  not  well  understood.  Our 
greatest  advantage  over  them  is  our 
better  knowledge  of  disease  and  its 
causes.  If  we  can  bring  about  and  main- 
tain an  ideal  condition  of  public  health, 
we  shall  see  some  one  of  our  American 
cities  outshine  Athens  in  culture,  public 
spirit  and  happiness ;  for  a  hap])y  and 
])rosperous  body  politic  to  jx'rmanently 
exist  must  have  as  a  foundation  a  healthy 
citizenshi]) ;  disease  is  one  of  the  great 
causes  of  crime  and  poverty,  and  it  is  not 
on  record  that  any  man  or  nation  was 
for  long  happy  under  such  adverse  cir- 
cumstances. Writers  of  prominence  and 
authority  have  attributed  the  decadence 
of  glorious  Greece  to  malaria ;  it  would 
not  require  a  stretch  of 
the  imagination  to  the 
jjoint  of  breaking  to 
suppose  that  our  own 
civilization  may  yet 
meet  its  fall  from  a 
creature  apparently  so 
insignificant  as  the 
noxious  rat ! 


Sayings  of  Disraeli 

^  Patience  is  a  necessary  ingredient  of  genius. 

^  The  world  is  a  wheel,  and  it  will  all  come  round 
right. 

^  Apologies  only  account  for  that  which  they  do  not 
alter. 

^  Youth  is  a  blunder;  manhood  a  struggle;  old  age  a 
regret. 

^  Man  is  not  the  creature  of  circumstances.    Circum- 
stances are  the  creatures  of  men. 


HOW  AIR  CRAFT 
ARE  CONTROLLED 


By  Edward  I.Pratt 


WHAT  is  a  "control"?  A 
year  or  so  ago  a  reader 
of  newspaper  ads  would 
have  replied,  "a  spiritual- 
ist medium."  Ask  a  man 
today  and  the  chances  are  he  will  say, 
"aeroplane  steering  gear." 

To  the  man  at  wheel  of  motor  car  or 
boat,  control,  aside  from  the  engine  or 
brake,  means  turning  to  right  or  left. 
It's  a  movement  in  one  plane  and  the 
obstacle  or  reason  for  steering  looms  up 
clear  ahead,  whether  a  passing  car  or 
craft,  some  obstruction,  a  rut  or  a  wave. 
One  movement  accomplishes  the  change 
of  direction,  a  turn  of  the  wheel  or  tiller. 
In  the  air,  with  a  gale  blowing  into  your 
face — a  thousand  square  feet  of  right  of 
way  ahead — the  roar  of  the  engine  un- 
noticed unless  there  is  the  veriest  trifling 
change  in  the  throb,  with  nothing  ahead  or 
above  or  below,  you  hold  your  caurse ;  or 
if  a  passenger,  watch  your  pilot ;  bumps 
and  ruts  and  hollows  unknown  until 
they're  passed — that  is  "control"  today. 
This,  no  one  but  the  tried  airman,  and 
next,  the  passenger,  who  knows  the  why 
and  the  wherefore  of  the  hot  whirring 
mass  behind,  surrounded  by  the  all  too 
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iew  shivering  gossamer  threads  and 
trembling  sticks,  can  really  appreciate. 

And  in  all  the  hundred  and  one  makes 
and  styles  that  fly,  the  "control"  is  the 
simplest  part  from  the  mechanical  stand- 
point, and  they  are  all  very  similar. 

The  use  of  the  vertical  rudder  on  every 
machine  at  the  rear  is  as  necessary  and 
well  known  as  the  use  of  the  boat  tiller. 
Photo  D  shows  vertical  rudder  on  a 
Baldwin  Biplane,  Photo  C  vertical  rudder 
oil  a  Morane  Monoplane,  Photo  A  shows 
vertical  rudder  in  action  on  a  Curtiss 
Biplane. 

Then  there  is  the  horizontal  rudder  or 
elevating  plane.  A  few  years  ago  most 
machines — biplanes — were  equipped  with 
two,  in  front  and  rear.  This  year  saw  a 
number  of  biplanes  without  front  ele- 
vator, notably  the  Wrights. .  At  the  Chi- 
cago meet,  Beachy,  a  star  Curtiss  biplane 
operator,  won  world's  altitude  record  in 
the  Curtiss  machine  without  a  front  ele- 
vator. 

The  horizontal  rudder  or  elevating 
plane  at  the  rear  acts  exactly  as  the  boat 
rudder  but  turns  the  plane  up  or  down. 

What  is  as  important  as  the  rudders  is 
the  means  of  keeping  an  even  keel ;  in  the 


PHOTO   D.     A   BALDWIN   BIPLANE.  SHO\VIN(i  TIIK   VERTICAL   KL'DDEK. 


Wright  and  in  most  of  the  monoplanes 
by  wing-  warping,  and  in  the  Ciirtiss, 
r^arman  and  others  by  ailerons,  which 
are  really  only  hinged  sections  of  the 
back  edges  of  the  wings  or  supplemen- 
tary wings,  secured  between  the  two 
planes  in  biplanes  (as  in  the  Curtiss)  or 
Iiinged  at  the  rear  outer  edge  of  the 
upper  plane  as  in  the  Farman.  The 
Graham-White  biplane  as  driven  by  Mar- 
tin this  year  had  four  ailerons,  two  hinged 
sections  on  each  of  the  outer  rear  edges 
of  the  two  planes,  Photo  S. 

The  operating  of  these  three  units  is — 
the  control  of  the  modern  aeroplane.  The 
Farman  biplane  and  most  monoplanes 
have  but  one  lever  to  control  either 
warping  or  ailerons  and  elevator  or 
rudder.  The  Wright  principle — the 
basis  of  the  Wright  Brothers'  claims — is 
the  combined  operating  of  vertical  rudder 
and  wing  warping,  to  be  later  explained. 

Curtiss  has  a  wheel  for  his  vertical  rud- 


der and  the  back  frame  of  his  seat,  which 
moving  with  the  leaning  of  pilot's  body, 
operates  the  ailerons  or  supplementary 
planes  at  each  end  and  between  the  main 
planes.  Photos  W,  V.  and  A. 

All  the  most  successful  monoplanes 
known  in  America  have  the  controls, 
except  the  vertical  rudder  which  is  op- 
erated with  a  foot  lever,  centered  in  one 
lever,  with  small  wheel  handle  at  the 
upper  end.  This  is  directly  before  the 
pilot's  seat.  Moving  this  lever  from  left 
to  right  warps  the  rear  edges  of  the 
wings  w'hile  a  forward  and  back  motion 
moves  the  elevator. 

In  the  Bleriot  monoplane  this  forward 
motion  turns  up  the  elevator  and 
points  the  machine  upward,  while  the 
backward  motion  (towards  driver)  steers 
the  monoplane  downward.  In  the  Bleriot 
the  engine  controls  are  on  this  steering 
wheel,  and  the  operation  is  somewhat 
similar  to  that  of  the  motor  car. 


PHOTO  C.    MORANE  MONOPLANE. 
A.^.  elevating  planes:  B.  fixed  tail:  C.  vertical  rudder. 
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PHOTO  A.    CAPTAIN  BECK.  U,  S.  A..  FLYING  IN  A  CURTISS  MACHINE  AT  THE  CHICAGO  MEET. 

This  view  shows  pilot  bankinsr  slightly  at  a  turn  and  illustrates  the  vertical  rudder  in  operation.    E.  front  elevating 

plane;  A  and  C,  rear  elevating  planes:  B.  vertical  rudder:   F  and  D.  ailerons.    The  relative  position 

of  the  three  landing  wheels  is  shown  to  advantage. 


On  one  of  the  best  known  American 
machines,  the  Wright,  the  controls  in 
detail  are  as  follows :  Photo  I  shows  the 
one-seated  equipment.  G  is  the  radiator 
behind  which  is  the  engine ;  this  is  placed 
at  the  side  of  and  not  behind  the  oper- 
ator, to  avoid  possibility  of  the  engine's 
falling  on  or  doing  injury  to  the  pilot  in 
case  of  a  fall  or  collision  with  force 
enough  to  tear  the  engine  loose. 

Lever  A-B  has  a  forward  and  back 


movement  and  also  the  turn  of  the  upper 
handle  end ;  the  two  combined  operating 
the  wing  warping  and  the  vertical  rudder  : 
this,  as  already  mentioned,  is  the  basis  of 
the  Wright  patents  and  the  all  important 
feature  of  the  machine's  success. 

The  reason  for  this  is  better  appreci- 
ated when  the  principle  of  wing  warping 
is  clearly  understood.  The  two  planes  of 
the  Wright  machine  are  not  trussed 
solidly,  except  along  the  front  edge  and 


PHOTO  S.    THE  GRAHAM  WHITE  BIPLANE  GETTING  UNDER  WAV. 
This  type  has  four  ailerons  of  the  Farman  pattern.    Two  vertical  and  two  horizontal  rudders  are  shown,  with  Gnome 

engine,  front  elevator  and  lever  control. 
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PHOTO  I.    WRIGHT  MACHINE.  SHOWING  DETAILS  OF  CONTROL. 

At  the  timu  this  photo  was  taken  the  aeroplane  was  prepared  for  an  altitude  flight.    The  baroKraplis  at  F  and  D  ?re 

hung  in  the  frames  with  elastic  bands  to  prevent  falling.    L  and  L.  forward  skid  supports. 

E.  engine  control;  K,  foot  rest;  G.  radiator;  H,  cord  for  stopping  engine. 


in  the  center.  In  the  Wright  control 
wires,  chains  are  used  at  the  turns  run- 
ning- over  pulleys.  These  are  shown  in 
Photo  J  at  A  and  in  Photo  K  at  B. 

From  the  lever  at  the  seat,  these  run 
back  to  the  rear  line  of  uprights.  In  most 
biplanes  these  uprights  are  at  the  rear 
edge  of  the  planes.  In  the  Wright  the 
planes  extend  beyond  as  shown.  This 
increases  the  warping  angle. 

At  the  outer  end  of  the  first  and  third 
section  (Wright  planes  of  39  feet  6 
inches  width,  or  500  square  foot  surface, 
are  built  in  3  sections)  the  two  double 
'warping  wires  extend  from  the  pulley 
chain  on  the  lower  plane  to  the  upper 
plane,  being  fastened  at  the  juncture  of 
the  two  end  uprights,  two  wires  to  each 
upright. 

In  the  same  manner  two  wires  extend 
from  the  lower  end  of  the  two  end  rear 
uprights,  one  wire  from  each,  and  join 
at  the  chains  which  run  over  a  pulley 
secured  to  the  upper  plane  near  the  join- 
ing of  the  two  sections  and  connect,  so 
that  the  warping  of  the  lower  plane  au- 
tomatically raises  the  opposite  end  with- 
out connection  with  the  operating  lever. 


In  operation,  when  a  breeze  tips  up  the 
right  end  of  the  planes  the  pilot  "warps" 
the  left  wing.  This  brings  more  surface 
to  bear  against  the  wind  on  the  left  side 
and  this  pressure  immediately  rights  the 
plane.  This  increased  surface  also  acts 
as  a  brake  so  that  if  left  to  itself  the 
aeroplane  would  wheel  to  the  left.  But 
the  Wright  combination  of  wing  warping 
and  rudder  action  does  away  with  this 
tendency,    for    when    the    left    wing    is 
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Photo  K.    .Another  View  of  the  Chains  as  Uskd 
IN  THE  Wright  Machine. 
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PHOTO  W.    EARL  OVINGTON'S  CURTISS  BIPLANE  AT  CHICAGO   MEET. 

This  view  shows  front  elevator  and  fin  over  the  bamboo  frame  above  the  front  landing  wheels. 


warped,  to  raise  that  end  the  vertical 
rudder  is,  with  the  same  movement, 
turned  to  the  right,  which  keeps  the 
plane  on  a  straight  course. 

Lever  C  in  photo  I  operates  the  ele- 
vating- plane  or  horizontal  rudder.  In 
the  two  passenger  Wright  machine,  the 
levers  are  duplicated  as  shown  in  photos 
H  and  G.     This  is  an  advantage  to  the 


begiimer,  for  starting  his  lessons  as  a 
passenger  he  can  readily  learn  the  han- 
dling of  the  two  control  levers  with  the 
machine  actually  in  the  air. 

In  the  Wright  machine  the  engine  is 
controlled  by  foot  lever,  photo  I,  Fig.  E. 
To  stop  the  motor  the  wire  shown  at  H 
is  pulled.  In  the  two  passenger  machine 
this   wire  is   shown  over  the  heads  of 


PHOTO  H.    A  TWO-PASSENGER  WRIGHT  MACHINE. 
Details  of  landing'  skids  and  wheels  are  shown. 
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PHOTO  J.    IN  THE   WRIGHT  CONTROL  WIRE.  CHAINS  ARE  USED   AT  THE  TURNS.  RUNNING 

OVER  PULLEYS. 
This  is  shown  at  A. 


pilot  and  passenger,  marked  A  in 
photo  G. 

This  photograph  is  especially  interest-* 
ing,  as  it  is  believed  to  be  the  first 
recorded  flight  of  any  distance,  of  an 
aviator  and  his  wife,  Mr.  and  Mrs.  C.  P. 
Rodgers.  This  flight  was  made  at  the 
grounds  of  the  Aero  Club  of  Illinois 
after  the  Chicago  meet. 

Photo  L  shows  interesting  details  of 
the  rudder  and  tail  construction.  The 
vertical  rudder  in  the  larger  Wright 
machines  is  double,  this  construction  it 
is  claimed,  adding  to  the  steadiness.  The 
wires  for  elevating  the  15  foot  horizontal 
rudder  are  shown  at  A. 

Imagine  yourself  guiding  a  Wright 
biplane.  Your  right  foot  is  on  the  en- 
gine throttle,  your  right  hand  controls 
the  warping  and  rudder  while  with  your 
left  you  turn  the  elevating  plane  as  you 
wish  to  go  up  or  down. 

Pilots  will  tell  you  that  the  apparent 
condition  of  the  air  at  the  surface  of  the 


ground  cannot  always  be  relied  on  to 
determine  conditions  at  any  altitude. 
Even  in  a  seeming  dead  calm  there  are 
columns  of  air  rising  and  falling  at  dif- 
ferent heights  that  necessitate  your  pro- 
peller keeping  your  machine  under  good 
headway.  A  sudden  downward  pitch 
indicates  the  entering  of  a  falling  air 
shaft,  making  quick  operation  of  the  ele- 
vating lever  and  open  throttle  necessary  ; 
a  stifif  puff  from  the  side  means  a  quick 
pull  and  twist  of  the  warping  lever  to 
the  right  of  you. 

One  of  the  reasons  of  \\>ight  stabil- 
ity is  claimed  to  be  the  size  of  the  rud- 
ders' surfaces  and  a  few  figures  illus- 
trating the  size  of  this  machine  will  make 
this  point  clearer. 

In  the  Wright,  which  won  the  endur- 
ance contest  at  the  Chicago  meet,  being 
in  the  air  a  total  of  27  hours  and  16  sec- 
onds, the  width  of  the  planes  (spread  of 
the  wings)  is  39  feet  8  inches — the  chord 
or  depth  from  front  to  rear  edge  is  6  feet 


/v 


PHOTO  G.     IN   THK   WRIGHT   MACHINE.  THE  ENGINE   IS  CONTROLLED   BV    FOOT  LEVER. 
To  stop  the  motor  the  wire — A — is  pulled. 


3  inches.  The  length  over  all,  from  front 
end  of  skids  or  runners  to  the  rear  edge 
of  horizontal  rudder  is  22  feet  3  inches. 

The  2  vertical  rudders  measure  5 
feet  6  inches  by  1  foot  6  inches  and  the 
horizontal,  which  is  at  the  extreme  end 
of  the  machine,  3  feet  by  15  feet. 

The  \\'rights  make  their  own  engines 
and  the  two  propellers  have  450  revolu- 
tions per  minute  (33  H.  P.).  The  two 
propellers,  revolving  on  heavy  chain 
gearing  in  opposite  directions,  are  8  feet 
6  inches  diameter. 

Photos  A  and 
W  give  excellent 
views  of  the  Cur- 
tiss  biplane  con- 
trol. In  this  type 
the  ailerons  are 
supplementary 
planes,  14  feet 
square,  each  set 
midway  between 
the  main  planes  at 
rear  edge.  They 
are  secured  to  the 
two  end  uprights 
and  wires  extend 
from  these 
ailerons     to     the 


Photo  L.    Details  of  Rudder  and  Tail  Construction 

IN  THE  Wright  Machine. 

The  wires  for  elevating  the  15-(oot  horizontal  rudder  are 

shown  at  A. 


back  of  the  pilot  seat,  which  is  movable 
from  side  to  side. 

The  vertical  rudder  is  controlled  by  a 
steering  wheel  set  vertically  on  a  mov- 
able post,  as  shown.  Turning  this  wheel, 
steers  to  the  right  or  left,  while  moving 
the  wheel  posts  towards  or  away  from 
the  driver  raises  or  lowers  the  elevating 
planes,  both  front  and  rear. 

When  operating  a  Curtiss,  if  the  plane 
is  tipped  by  gusts  of  wind,  from,  say,  the 
right  side,  the  pilot,  leaning  towards  that 
side,  turns  the 
aileron  at  the  op- 
posite end.  This 
brings  an  in- 
creased surface 
against  the  wind 
on  the  one  side 
and  raises  the  left 
end  of  the  plane  to 
an  even  keel.  The 
operation  of  the 
vertical  rudder 
holds  the  aero- 
plane to  its  course. 
At  least  one 
Curtiss  machine 
this  year,  oper- 
ated   by    Beachy, 
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who  won  the  American  altitude  record  at 
the  Chicago  meet  in  August,  was  built 
without  front  elevating  plane. 

Nearly  all  the  biplanes  that  have  no 
front  elevating  plane  are  equipped  with 
a  small  triangular  "fin"  which  is  added 
for  the  increased  stability  and  vertical 
rudder  leverage  which  it  affords, 
Photo  B. 

Photo    \'    shows    the    Curtiss    Hydro- 


chine,     being    only     temporary    hauling 
trucks. 

The  power  plants  on  Curtiss  machines, 
Curtiss  engines,  have  1,100  revolutions 
per  minute,  60  and  80  horsepower,  one 
propeller,  7  foot  4  inches  diameter.  The 
elevating  planes  have  an  area  of  1  foot 
7  inches  by  1  foot  3  inches,  the  vertical 
rudder  being  3  foot  5  inches  by  2  foot 
10  inches.  On  the  Hydro-aeroplane  there 


PHOTO   B.    BEACHV'S  CURTISS.   IN  WHICH   HE  WON  THE  WORLD'S  .ALTI- 
TUDE RECORD,  11,642  FEET. 
This  record  has  since  been  broken,  since  Garros,  the  French  aviator,  at  Parame.  France, 
ascended  13,942  feet.  • 


aeroplane  which  travels  on  the  water,  and 
in  the  air  equally  well,  and  which  can 
enter  and  leave  the  water,  or  descend  to 
or  leave  the  ground  without  stopping. 
The  controls  are  similar  to  the  regular 
Curtiss  except  that  the  front  elevating 
plane  is  set  much  lower,  just  above  the 
"boat."  The  air  cylinders  at  each  end  of 
the  lower  plane  are  balancing  pontoons. 
The  W'heels  shown  in  this  photograph  are 
not  the  regular  equipment  for  this  ma- 


are  only  two  wheels  on  the  machine,  for 
landing. 

Another  well  known  American  biplane 
is  the  Baldwin,  noted  especially  for  its 
strength.  This  machine  has  Curtiss  type 
steering  post  and  four  Farman  type 
ailerons.  It  is  of  special  interest  because 
its  designer.  Captain  Tom  Baldwin,  is  the 
dean  of  American  aeronauts  and  the 
builder  of  several  successful  dirigibles. 
His  latest  biplanes  have  more  steel  con- 


PHOTO  Y.    THE  CURTISS  HYDROAEROPLANE-FOR  PASSAGE  THROUGH  AIR  AND  OVER   WATER. 
On  tl)c  Curtiss  machine  there  is  a  whocl  for  the  operation  of  the  vertical  rudder. 


struction  in  them  than  any  other  make. 

The  Farman  biplane,  which  is  very 
large  and  heavy,  of  European  make,  may 
be  likened  to  a  big  touring  car,  rather 
than  a  roadster  or  racer,  to  which  the 
other  biplanes  and  monoplanes  can  be 
compared. 

It  uses  the  new  rotary  Gnome  engine 
which  will  be  described  later,  the  most 
powerful  machine  made  for  its  size,  and 


the  lightest.  One  lever  takes  care  of 
the  balancing  and  stability,  so  that  the 
pilot  may  use  the  other  hand  for  the 
engine  control  and  steer  with  his  feet. 
The  double-surfaced  biplane  tail  in  the 
rear  has  a  different  action  from  the  tail 
on  the  Curtiss  type,  as  it  is  made  to  sus- 
tain a  part  of  the  weight,  while  the  Cur- 
tiss tail  is  merely  for  steering  up  and 
down  and  for  stability.    The  vertical  rud- 
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PHOTO  M.    EARL  OVINGTON  PREPARING  TO  START  IN  HIS  BLERIOT.  THR  DRAGONFLY. 

AT  THE  INTERNATIONAL  AVIATION  MEET.  CHICAGO. 

The  mechanic  is  reaching-  for  the  propeller. 
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der  is  between  the  tail  surfaces,  the  ar- 
rangement being  similar  to  the  Curtiss. 
The  McCurdy  biplane  is  the  only  well 
known  American  biplane  to  use  a  Gnome 
motor.  This  aeroplane  is  a  combination 
of  several.  It  is  smaller,  than  either  the 
Wright  or  Curtiss,  and  the  ailerons  are 
like  the  Farman,  but  the  motor  is  placed 


In  the  monoplanes  we  have  the  nearest 
approach  to  bird  wing  structure,  the 
rear  edges  warping  as  already  described. 
The  monoplanes  are  the  speed  machines 
and  they  have  more  up-to-date  features 
in  the  way  of  comfort  for  pilot  than  the 
bigger  biplanes,  while  their  controls  are 
f[uite  as  simple  and  dependable,  although 


PHOTO  O.    DETAILED   VIEW  OF   "FUSELAGE"   AND   LANDING  CHASSIS  OF   MORANE 

MONOPLANE. 
B,  lower  firing  stays  and  uprights:  I,  fuselage;  G,  door  to  steering  gear;  D.  step  for  entering:  K.  tail  skid. 


higher  up  in  the  machine.  The  control 
is  quite  similar  to  the  Curtiss.  The 
unique  feature  in  the  McCurdy  is  the 
wing  curve,  the  rear  edges  being  turned 
up,  supposedly  to  prevent  the  air  from 
banking  up  too  much  at  the  back  edge 
underneath. 

Ever  since  man  first  thought  of  flying 
his  primary  idea  has  been  to  copy  bird 
flight.  To  get  the  mind  of  the  man  in 
the  mechanism  off  of  the  bird  has  been 
the  struggle.  The  monoplane  of  today 
in  structure  apd  control  is  the  evolution 
of  this  idea.  That  it  is  a  success,  speed 
and  endurance  records  bear  eloquent 
witness. 


they  lack  the  stability  and  steadiness  of 
the  larger  aircraft  with  the  two  planes. 

The  Antoinette  is  the  largest  type 
monoplane ;  the  Moissant,  the  American 
monoplane,  is  very  similar  to  the  Bleriot, 
and  both  exceedingly  graceful ;  while  the 
^lorane  and  Nieuport,  both  foreign  ma- 
chines, are  considered  the  most  powerful 
and  the  fastest  and  have  won  the  greatest 
number  of  speed  records  abroad. 

The  pilot's  seat  is  comfortable  and  is 
protected  from  any  oil  dripping  from  the 
rotary  motor  and  also  from  the  rush  of 
the  wind  by  a  deep  hood.  On  many 
monoplanes,  in  front  of  the  pilot  is  a 
map  which  he  unrolls  by  the  turn  of  a 
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knob  during  the  ma- 
chine's progress,  so 
that  he  may  see  how 
to  direct  his  course ; 
and  to  one  side  is  an 
instrument  to  deter- 
mine the  balance,  also 
a  compass. 

The  wings  fit  into 
sockets  in  the  "fuse- 
lage" and  the  outer 
edges  are  trussed 
from  above  and  below 
by  steel  wires  called 
wing  stays  which  hold 
the  planes  in  position. 
They  are  easily  moved 
for  packing  or  carry- 
ing through  streets. 

The  motor  is  in  front  of  the  pilot  so 
that  in  case  of  a  fall  it  can  not  injure 
him,  and  the  propeller  is  also  in  front 
and  pulls  the  machine  forward  instead  of 
pushing  from  behind.  The  propeller  is 
secured  directly  to  the  engine  and  re- 
volves with  it.  The  pilot's  seat  is  high 
enough  above  the  engine  so  that  neither 
motor  nor  propeller  obstruct  his  view. 

The  Gnome  rotary  motor  is  set  in  the 


Photo  R.    Tom  Sopwith  in  His  Blerioi 
Machine  at  the  Chicago  Meet. 


head  of  the  "fuselage" 
or  main  body,  sup- 
ported on  both  sides 
of  its  cylinders.  In 
some  types  of  mono- 
planes the  Gnome  has 
no  support  on  the  pro- 
peller side,  the  idea 
being  that  when  in 
operation  it  carries 
its  own  weight. 

The  Bleriot,  which 
is  perhaps  the  best 
known  foreign  make, 
has  a  spring  equipped 
landing  chassis,  two 
wheels  without  skids. 
In  front  of  and  above 
the  pilot's  seat  are 
two  metal  uprights  for  upper  wing  stay 
supports,  photos  M  and  R. 

The  ]\Iorane  monoplane,  with  engine 
unsupported  on  propeller  side,  is  shown 
in  photos  X  and  C.  In  this  machine, 
four  uprights  hold  the  upper  wing  stays. 
The  controls  of  both  Bleriot  and  Mo- 
rane  are  very  similar.  The  wing  warp- 
ing mechanism  is  shown  in  photo  O. 
Before  the  driver,  seated  in  the  fuselage 


PHOTO  p.    REAR  END  OF  FUSELAGE  AND  "EMPENNAGE"  OF  MORANE  MONOPLANE. 
C,  vertical  rudder;  B,  fixed  tnil;  A.A.  elovatine  plan'-s;  D.  tail  skid. 
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and  back  of  the  engme,  is  an  upright 
steering  post  with  small  wheel  at  top. 
The  engine  controls  are  at  upper  end  of 
this  post.  Near  the  lower  end  is  a  bell 
through  which  the  post  passes,  from  the 
opposite  edges  of  this  bell  wires  F  and  F, 
photo  O,  extend  down  through  floor  to 
lever  A.  From  the  latter,  wires  radiate 
to  the  under  rear  edge  of  the  wings  on 
both  sides  as  shown.   The  moving  of  the 


Bleriot  type  landing  chassis,  but  with  two 
V  uprights  with  cross  connecting  bars  for 
upper  wing  stay  supports. 

Some  foreign  machines  combine  the 
two  types,  are,  in  fact,  biplanes  with 
monoplane  bodies.  While  America  has 
had  no  opportunity  to  see  a  machine  of 
this  kind  in  action,  according  to  reports 
it  is  the  safest  type  yet  devised.  Today 
the   demand   is    for   greater   safety   and 


PHOTO  N.    MORANE  MONOPLANE   AND  PROPELLER.  WITH  GNOME  ENGINE. 
Protecting  hood  is  over  the  engine  to  prevent  oil  splashing. 


steering  post  from  right  to  left  alter- 
nately warps  the  wings,  as  previously 
described  for  W^right  biplanes.  At  H 
is  a  lever  which  is  duplicated  in  a  foot 
lever  above  the  floor,  this  operating  the 
vertical  rudder  for  turning  right  and 
left. 

Movement  of  the  steering  post  towards 
or  from  the  operator  controls  the  ele- 
vating plane  or  rudder.  These  rudders 
<how  clearly  in  Photos  P  and  C. 

The  American  monoplane,  the  Mois- 
sant,  shown  in  photo  U,  is  built  with  a 


better  control,  and  this  airship  possesses 
the  best  features  of  both  types. 

The  engine  and  propeller  are  in  front 
of  the  pilot,  and  the  system  of  control 
that  of  the  monoplane.  Some  of  the  ma- 
chines are  built  to  carry  a  number  of 
passengers,  for  across  the  water  they 
have  brought  the  aerial  hack  line  to  a 
higher  development  than  we. 

The  French  aeroplanes  of  this  combi- 
nation type  are  really  monoplanes  with 
biplane  wings,  and  in  one  style,  the 
Breguet,    which   has   made   considerable 


PHOTO  Q.    BLERIOT  MONOPLANE. 
Two  uprights  are  displayed  for  trussing  above  wings — supports  for  wing  stays.    The  engine  is  supported  on  both  sides. 


flights,  the  fuselage  is  of  steel  like  the 
frame  of  an  auto. 

Landing  wheels  and  skids  are  a  vital 
factor  in  aeroplane  control  when  arriving 
at  or  leaving  the  ground,  so  a  description 
is  pertinent  of  the  more  important  types. 

The  Bleriot  monoplane  has  a  two- 
wheeled  spring-landing  chassis  and  tail 
skid  at  rear.  The  Morane  has  similar 
equipment  without  springs  in  the  chassis 
frame,   but   with   a   short   skid   at   each 


wheel.  Curtiss  and  Baldwin  biplanes  have 
three  wheels,  one  in  front  under  elevating 
plane  but  no  skids. 

The  Wright  landing  chassis  is  of  the 
Farman  pattern  with  heavy  skids  extend- 
ing in  rear  and  front  of  the  lower  plane, 
with  strong  supporting  frames.  Directly 
under  the  lower  plane  two  wheels  are 
set  at  the  side  of  each  skid.  The  axle 
of  these  wheels  extends  over  the  skid, 
and  heavy  rubber  bands  hold  the  wheel 
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PHOTO  U.    CHANGING  TIRES  ON   A  MOISSANT  PLANE 

AT  CHICAGO. 
Rene  Simon,  pilot. 


AT  THE  INTERNATIONAL  MEET 
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axle  to  the  skid.  These  pairs  of  wheels,  by 
means  of  short  tubing  extending  from 
their  axle  forward  to  the  skid,  are  pivoted 
to  it.  This  allows  free  play  of  the  wheels. 
They  support  the  aeroplane  but  in  pass- 
ing over  uneven  or  soft  ground  the  skids 
take   the   heavy   strain   and   prevent   the 


/heels 


sinking 


in 


mud   or   sticking   in 


There  are  conflicting  opinions  as  to  its 
advantage  or  disadvantage  because  of  the 
gyroscopic  force  of  its  revolving  cylin- 
ders. To  do  away  with  this  an  American 
firm  has  produced  a  double  rotary  engine, 
these  cylinders  revolving  in  opposite  di- 
rections, their  claim  being  that  this  does 
away  with  any  gyroscopic  tendency. 


PHOTO   T.    THE  1911  McCURDY  MACHINE.  COMBINING  THE  FE.ATURES  OF  SEVERAL  MACHINES. 
Ailerons  and  runningr  gear — whfels  and  skids— patterned  after  Farman  and  Wright  types.    The  control  resembles  the 

Curtiss.    Engine  used.  Gnome. 


hollows,  as  the  pivotal  action  and  rubber 
band  springs  allow  free  play. 

Some  types  of  monoplanes  have  one 
skid  extending  a  distance  ahead  of  the 
front  wheel.  On  rough  or  muddy  ground 
skids  are  a  great  assistance  in  landing, 
but  add  to  the  weight. 

The  significant  thing  about  the  Gnome 
rotary  motor  is  that,  but  three  years  old, 
it  is  used  today  on  mon  diiTerent  types 
of  aeroplanes  than  any  other  make.  And 
probably  has  more  winnings  to  its  credit. 

For  its  power  it  is  the  most  compact 
and  lightest  on  the  market.  Photo  N 
gives  an  excellent  view  of  this  power 
plant  as  installed  on  the  Morane  mono- 
plane. 


Two  great  advantages  of  the  revolving 
cylinder  as  it  is  used  today  are  the  facts 
that,  being  perfectly  balanced,  there  is 
no  vibration,  and  that  the  momentum  of 
the  revolving  cylinders  is  of  great  assist- 
ance in  aeroplane  engine  control,  allow- 
ing surer  stopping  and  starting  in  flight 
than  is  possible  with  other  types. 

A  leading  aviator  has  recently  de- 
clared that  he  believes  the  greatest  im- 
provement in  aeroplane  devices  next  year 
will  be  in  controls.  He  insists  that  an 
automatic  system  of  control  must  be  in- 
vented shortly,  considering  it  the  most 
necessary  thing  to  insure  airship  safety 
and  progress.  This  flyer  thinks  the  con- 
trol  need    not   be    absolutelv    automatic, 
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but  it  should  bring  the  machine  on 
even  keel  into  any  breeze  just  as  a  ship 
is  headed  into  the  wind. 

To  the  interested  passenger,  who, 
watching  with  admiration  the  easy  and 
sure  control  of  the  pilot  at  his  side,  the 
big  machine  answering  to  the  slightest 
movement  of  the  levers,  these  thoughts 
come  to  mind  as  to  the  aeroplane  of 
future  years.  First,  that  the  gasoline 
engine  is  yet  in  its  infancy.  Second,  that 
the  miraculous  advance  from  the  brave 


and  awkward  "hoppers"  and  "flappers" 
of  the  experiment  field  has  a  meaning 
that  cannot  fail. 

Every  ship  of  the  air  has  had  its  price 
and  the  toll  is  heavy,  the  sacrifice  price- 
less. Yet  the  failure — the  accident  of 
today — shapes  the  flying  machine  of  to- 
morrow. 

With  controls  as  safe  as  the  pilot  at 
the  steamship's  wheel  and  the  engine  as 
sure  as  the  locomotive  of  the  Limited,  so 
the  aeroplane  will  fulfill  its  destiny. 


GIVING    A    VOICE    TO    THE 
MOVING    PICTURE 


By 
WILFRID    ROQUES 


THE  cinematograph,  which  has 
in  a  few  years  become  one  of 
the  most  popular  sources  of 
entertainment,  to  a  large  ex- 
tent supplanting  low-priced 
theatrical  performances,  and  drawing  its 
themes  from  every  avenue  of  life  and  of 
human  activity  and  endeavor,  has  yet 
lacked  one  element  of  complete  success. 
It  has  been,  after  all,  a  dumb  show.  Its 
characters  have  been  speechless,  and 
many  of  its  most  interesting  scenes  have 
had  the  disadvantage  of  being  to  a  cer- 
tain extent  enigmatical,  or  at  least  of 
compelling  too  much  effort  of  the  im- 
agination. In  some 
places  attempts 
have  been  made  to 
overcome  this 
drawback  by  means 
of  a  running  com- 
ment by  a  person 
standing  in  the 
wings  of  the  pic- 
ture-show theater, 
or  of  a  dialogue  by 
two  or  more  per- 
s  o  n  s  representing 
the  characters 
thrown  on  the 
screen. 
These    methods 


While  the  Actors  Perform,  and  the  Camera 

Shutter  Flashes,  the  Phonograph  Does  Its 

Part  in  Making  a  Record  of  Speech. 


have  proved  only  partially  successful  in 
maintaining  the  desired  illusion,  and 
many  inventors  have  been  for  a  long  time 
studying  the  problem  of  obtaining  a 
perfect  synchronization  of  the  pictures 
of  a  cinematograph  and  the  sounds  of  a 
phonograph.  It  appears  now  that  to 
France  must  come  the  distinction  of 
solving  this  problem,  for  recently,  at  the 
Academy  of  Sciences,  M.  Gaumont  gave 
a  demonstration  of  an  apparatus  invented 
by  him  and  by  means  of  which  Professor 
d'Arsonval,  seated  quietly  in  a  chair, 
saw  a  moving  picture  of  himself  on  the 
screen  and  simultaneously  heard  his  own 
voice  uttered  by 
the  phonograph.  In 
addition  to  the 
problem  of  obtain- 
ing a  perfect 
rliythm  between  the 
movements  of  the 
cinematograph  and 
those  of  the  phono- 
graph, M.  Gaumont 
was  confronted 
with  the  necessity 
of  placing  the  regis- 
tering phonograph 
sufficiently  near  the 
person  in  the  scene 
and  yet  keeping  it 
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"Complete  synchronisiu 
is  practically  unattainable 
when  the  two  apparatuses 
are  a  great  distance  apart," 
said  M.  Gaumont.  "This  is 
especially  true  if  they  are 
set  in  action  by  different 
forces.  The  necessity  of 
placing  the  reproducing 
phonograph  near  the  screen 
when  the  projecting  ap- 
paratus is  far  from  it  com- 
plicated the  solidarization 
of  the  motors.  Again,  the 
phonograph  must  maintain 
in  the  reproduction  of  the 
sounds  a  constant  speed 
equal  to  that  maintained 
during  the  process  of  regis- 
tration, so  that  the  sounds 
registered  shall  be  in  harmony  with  the 
views  on  the  cinematograph.  It  was 
found  necessary  to  make  the  movement 
of  the  picture-machine  dependent  on  that 
of  the  phonograph. 

"A  special  rheostat  placed  in  the  cir- 
cuit of  the  motors  allows  simultaneous 
control  of  the  speed  of  both  machines, 
enabling  us  to  maintain  the  speed 
of  registration  and.  consequently,  to 
reproduce  the  voice  in  its  normal  ton- 
ality. If  through  any  accident  a 
small  disagreement,  even  of  a  fraction  of 
a  second,  occurs  between  the  issuance  of 
the  sound  from  the  phonograph  and  the 
movement  of  the  lips  of  the  speaker  or 
singer  pictured  on  the  screen,  a  way  has 
been  found  to  correct  it.  An  inverse 
commutator  makes  it  possible  to  advance 
or  retard  the  working  of  the  cinemato- 
graph, and  so  re-establish,  without  stop- 
ping, perfect  synchronism. 

"In  fact,  a  rectangular  box,  within 
reach  of  the  operator,  near  the  phono- 
graph, and  which  is  termed  'conductor 
of  the  orchestra,'  embraces  all  the  mech- 
anism of  working,  regulating  and  cor- 
recting the  entire  apparatus.  This  in- 
cludes a  voltmeter  which  serves  as  a 
speed  indicator ;  a  commutator  which 
acts  on  the  special  rheostat  and  adjusts 
the  speed  as  desired ;  the  inverse  commu- 
tator ;  and  a  conduct  button  which  per- 
mits the  instant  starting  of  the  cinemato- 
graph on  a  sound  from  the  phonograph. 


Control  of  the  Speed  of  Both  Phonograph  and 
Camera    Is  Obtained, 


This  button,  of  course,  is  used  only  when 
the  start  is  not  effected  automatically. 

"In  the  later  models  the  start  of  the 
cinematograph  is  made  electrically  by  a 
contact  ]:)laced  on  the  disk  of  the  phono- 
graph, the  cinematograph  band  having 
first  been  placed  in  such  a  way  that  the 
view  which  is  the  starting  point  is  in 
front  of  the  window  of  the  cinemato- 
graph. 

"For  correcting  the  speed  when  the 
synchronism  is  interrupted,  there  are 
two  small  motors  of  the  same  power, 
constructed  to  work  on  a  continuous 
current,  or  rather  on  two  branches  of 
the  same  continuous  current.  The  con- 
ductors of  these  motors  are  subdivided 
into  an  equal  number  of  sections,  and 
the  corresponding  sections  of  each  con- 
ductor are  connected,  so  that  when  one 
is  turned  the  other  turns  exactly  in  uni- 
son with  it  and  the  motors  are  effected 
in  harmony.  If,  under  such  control, 
the  first  conductor  regulates  the  phono- 
graph and  the  second  the  cinemato- 
graph, and  the  relations  of  speed  be- 
tween the  motors  and  the  phonographic 
and  cinematographic  apparatus  corre- 
spond in  the  reproduction  to  those  man- 
tained  in  the  registration  of  sound  and 
picture,  it  is  plain  that  synchronism  is 
obtained.  Of  course  it  is  presumed  that 
similar  synchronism  has  been  attained 
in  the  taking  of  the  views  and  the  regis- 
tration of  the  sounds. 
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"Another  difficulty  that  had  to  be  over- 
come was  the  limited  size  of  the  phono- 
f^raphic  register  which,  in  ordinary  pro- 
cedure, would  furnish  sounds  for  only 
a  three  or  four  minute  scene.  The  lat- 
est model  of  the  chronophone  has  two 
'plateaux'  which  are  automatically  gov- 
erned to  operate  alternately  so  that  com- 
plete pieces  may  be  presented  like  entire 
plays  with  the  intervals  between  acts 
omitted,  or  entire  operas  in  scarcely  more 
than  half  the  time  taken  for  actual  pre- 
sentations on  the  stage. 

"Now  another  thing.  I  know  you  will 
want  to  ask  how  I  overcome  the  diffi- 
culty presented  by  the  fact  that  light 
waves  travel  at  a  speed  of  186,000  miles 
a  second  while  sound  waves  travel  at  a 
speed  of  only  1,116  feet  a  second.  In  a 
scene  registered  by  the  chronograph  at 
a  distance,  say,  of  33  feet,  the  movement 
of  the  lips  would  make  an  impression  on 
the  photographic  plate  at  the  exact  mo- 
ment of  production,  while  the  spoken 
word  would  reach  the  membrane  of  the 
phonograph  only  after  a  thirty-fourth 
part  of  a  second.  To  remedy  this,  theo- 
retically, it  is  necessary  only  to  start  the 
phonograph  a  thirty-fourth  part  of  a  sec- 
ond in  advance  of  the  cinematograph. 
Rut  as  a  matter  of  actual  experience  this 
difference  is  of  no  importance.  The 
picture-machine  takes,  as  an  average, 
sixteen  views  per  second.     Between  two 


successive  views  there  is  a  brief  pause. 
The  membrane  of  the  phonograph,  on 
the  other  hand,  vibrates  without  other 
interruption  than  those  produced  in  the 
natural  emission  of  sounds.  It  can  be 
presumed,  within  certain  limits,  that  the 
sound  finishes  arriving  while  the  cine- 
matograph registers  nothing. 

"As  a  matter  of  fact  that  phonographic 
registration  at  a  distance  was  more  dif- 
ficult to  realize  than  the  synchronism. 
Hitherto  the  membranes  which  consti- 
tute the  essential  element  of  phono- 
graphic reproduction  have  given  but  a 
feeble  rendering,  comparatively,  of  the 
sounds.  The  sounds  of  an  orchestra,  for 
example,  can  be  effectively  registered  at 
a  distance  of  several  yards,  but  the  voice 
cannot  be  effectively  registered  at  a  dis- 
tance greater  than  20  inches,  and,  more- 
over, the  membrane  renders  the  sounds 
with  a  loss  of  almost  half  the  volume. 
It  therefore  seemed  impossible  to  attain 
the  desired  result,  as  it  was  necessary  to 
place  the  phonograph  between  the  cine- 
matograph and  the  persons  to  be  repro- 
duced in  the  scene. 

"I  have  succeeded.  You  have  seen 
the  actual  results.  But  I  cannot  at  this 
time  divulge  the  method,  because  I  have 
not  yet  patented  the  process,  though  1 
have  deposited  it,  under  seal,  at  the 
Academy  of  Sciences.  It  will  all  be 
made  public  in  good  time." 


TAKING  A  PROFIT 
FROM  BLCDD 

by  George  H.  Gushing 

WILLIAM  TREP^Z  was  strus^o-ling  to  arouse  the 
torpid  imag;inations  of  a  hollow  square  of  coal 
dealers: 
"Yours  is  a  dignified  business,  men.  Yes,  it  is 
f^ven  a  sanctified  business:  sanctified  by  the  life 
blood  of  the  thousands  who  every  year  are  sacrificed  upon  thi> 
altar  that  society  may  be  prosperous  and  comfortable." 
_  It  was  a  dull  gray  afternoon  in  late  autumn,  the  season  when, 
tor  these  men.  the  fields  were  white  unto  the  harvest.  Sittinp"  in 
an  obscure  corner,  out  of  the  glare  of  the  electric  light,  I  let'^he 
miagmation  play  upon  that  one  utterance  while  the  speaker  went 
on  and  on  with  his  appeal.  The  argument  and  the  peroration  I 
did  not  hear:  I  was  turning  over  that  one  clause:  "Sanctified  bv 
the  life  blood  of  the  thousands."  It  was  brutal,  savage  poetr'v 
but  it  was  all  true. 

I  thought  of  the  humming  machine  in  the  busy  factory 
Behind  that  was  steam  and  behind  the  steam  was  coal  on  which 
was  the  trace  of  blood  of  a  human  sacrifice.  The  purring  gas 
jet,  the  blinking  electric  light,  the  steam  radiator  all  went" back 
to  coal;  and,  on  that  coal  was  the  blood.  Even  the  cheerful, 
crackling  grate  fire  had  its  same  uncanny  suggestion. 

I  turned  from  this  picture  to  the  bleak  open  country  where 
on  that  late  November  afternoon,  the  top  works  of  the  mines 
reared  themselves  above  the  rugged  hill  scenery,  penetrating  the 
mists  with  their  tall  heads  and  shattering  the  silence  with  "their 
mechanical  roar.  There  too  the  fields  were  white  unto  the  har- 
vest but  the  garnering  would  not  be  of  profits.  How  many  of 
those  dOO  or  1.000  men  who  went  below  this  morning  would  come 
out  to  greet  their  families  tonight?  This  was  the"  season  when 
mine  perils  were  greatest :  when  danger  lurked  in  every  powder 
explosion :  and.  when  death  leaped  from  the  face  of  the  coal  with 
every  faulty  shot. 

Then  again.  I  looked  at  that  cowardly,  blundering  and  thought- 
less thing  we  call  organized  society.  Here  was  a  carbuncle  upon 
Its  very  nose  which  it  might  remove  if— but  we  will  dispense 
with  that.  Society  will  not  act  abruptly  or  forcefullv,  so  there  is 
no  need  to  urge  it.  We  may  only  thank  God  that  tliis  scourge  is 
passing  away— and  it  is  passing— without  heroic  treatment.  " 
Coal  in  seeking  its  home,  in  some  era  of  forgotten  vcsterdavs. 
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violated  no  natural  laws.  Like  forests,  or  sand,  or  fruits  or 
flowers  or  races  of  savages  or  cities  of  civilized  men  it  found  a 
congenial  location  and  spread  itself  out  abundantly.  There  it 
awaited  industrially-inclined  man  and  his  mechanical  needs. 
Over  wide  areas  it  stretches  in  a  solid  block  for  mile  upon  mile — 
one  great  black  rock. 

This  coal  is  mined  mostly  with  blasting  powder.  Powder 
manufactured  for  this  purpose  is  the  main  source  of  profit  of  the 
great  powder  companies.  To  make  powder  requires  the  elements 
of  potash.  Potash  comes  mainly  from  Germany  where  its  pro- 
duction and  sale  is  controlled  by  a  syndicate.  At  the  expiration 
of  the  last  syndicate  agreement,  one  member  of  the  syndicate 
tried  surreptitiously  to  monopolize  the  American  market  by  cut- 
ting the  price.  The  German  government  to  protect  its  valuable 
resource  and  the  other  members  of  the  syndicate,  assessed  an 
export  duty  so  that  the  delivered  price  would  be  as  high  as  under 
the  syndicate.  That  incident  and  what  followed,  recalled  an 
embassador  and  nearly  precipitated  a  tariff  war  between  Germany 
and  this  country. 

Pow^der  in  a  mine  is  more  dangerous  than  an  insurgent  in  a 
trust-ridden  community.  It  is,  when  exploded,  an  impartial  force 
expanding  its  power  alike  upon  the  coal,  the  roof  over  the  coal, 
or  the  open  space  where  the  men  are.  Use  a  fraction  too  much  of 
it,  and  the  roof  being  shattered  and  loosened  will  fall  upon  and 
crush  the  miner  when  he  tries  to  take  away  the  coal.  "Tamp"  it 
into  its  nest  only  a  little  too  lightly  and  it  flares,  becoming  a 
"windy  shot" — a  long  intense  flame  leaping  straight  out  from 
"the  face."  This  ignites  the  gas  and  coal  dust  and  a  mine  explo- 
sion has  started  upon  its  destructive  way. 

Explosion  and  roof-fall  annually  kill  three  and  a  half  men  to 
every  thousand  employed  in  our  coal  mines.  To  study  how  to 
stop  this  carnage,  the  Government  created  an  engineering  branch 
of  the  Geological  Survey  and  then  expanded  it  into  the  Bureau  of 
Mines.  The  Bureau  of  Mines  built  an  explosion  chamber  at 
Pittsburgh  to  test  powders.  Now  it  has  bought  and  opened  a 
mine  near  Pittsburgh  where  explosion  peculiarities  can  be  studied 
underground.  Blasting  powder,  it  seems,  has  been  playing  a 
conspicuous  part  in  our  national  affairs  recently. 

Considering  these  important  facts,  would  it  not  be  peculiar  if 
we  should  find  that,  after  all,  coal  could  be  mined  better,  more 
cheaply  and  with  infinitely  less  danger  by  using  water,  only? 
That  revolution  in  our  affairs  is  not  only  possible ;  it  is  on  the 
way.  Another  generation  and  mine  explosions  will  come  only 
when  a  miner's  naked  lamp  encounters  an  explosive  volume  of 
gas — a  rare  occurrence. 

A.  A.  Steel,  professor  of  mining  in  the  Arkansas  University, 
tells  how  this  powder  grew  to  be  a  national  problem.  Powder 
years  ago  was  expensive  and  miners,  who  must  buy  what  they 


use,  undercut  the  coal  that  they  might  get  down  the  maximum 
amount  witli  a  mininumi  expense.  Powder  became  cheaper  and 
the  miners  used  more  of  it,  thus  reducing  their  own  work. 
IVnvder  became  still  cheaper  and  the  miners  decided  to  let  it  do 
almost  all  of  the  work;  they  stopped  undercutting  the  coal  and 
began  "shooting  ofif  the  solid." 

'  Edward  \V.  Parker,  statistician  of  the  United  States  Geolog- 
ical Survey,  adds  a  terse  chapter.  His  last  report  says  that  recent 
alarming  increase  in  mine  accidents  is  traceable  directly  to  the 
practice  of  "shooting  off  the  solid." 

Just  the  other  day  I  read  one  detailed  statement  which  tells 
it  all.  John  Laing,  chief  mine  inspector  of  West  Virginia,  in 
describing  the  explosion  at  Elk  Garden,  traced  its  origin  to  a 
"windy  shot"  due  to  an  effort  to  shoot  down  coal  \vithout  first 
undercutting  it ;  twenty-three  men  died  because  one  miner  wanted 
the  powder  to  do  his  work.  Traveling  through  the  underground 
passages,  strewn  with  wreckage,  Mr.  Laing  came  upon  one  man 
who  had  fallen  dead  with  an  electric  contact  button  in  his  hand. 
The  electric  wiring  led  to  a  hole  in  the  coal  and  that  hole  had  the 
tell-tale  marks  of  the  "windy  shot."  The  windy  shot  was  the 
result  of  trying  to  use  enough  powder  to  get  down  coal  without 
undercutting  it.  We  know  tliat  almost  identically  the  same  thuig 
occurred  at  Monongah ;  indications  are  that  the  same  thing 
happened  at  Marianna — our  worst  explosions  in  recent  years — 
and  those  are  only  the  beginning  of  a  long,  long  list. 

Every  mining  man  has  for  years  known  the  origin  of  these 
explosions  and  countless  efforts  have  been  made  to  put  a  stop  to 
them  by  removing  the  cause.  If  the  miner  would_  only  first 
undercut  his  coal  and  then  use  less  powder,  tamping  it  carefully 
with  clay!  But  he  will  do  neither,  for  two  reasons.  He  is  as 
human  as  you  or  I  and  has  the  same  mortal  hatred  of  work. 
Also,  he  has  no  great  regard  for  danger,  being  accustomed  to  it. 

Failing  to  arouse  the  miner  to  a  sense  of  his  danger  and  faihng 
to  persuade  his  union  to  take  action,  coal  producers  and  state 
officials  sought  to  introduce  one  factor  of  safety  by  prohibiting  the 
use  of  black  powder  which  makes  a  long  flame,  which  ignites  gas 
and  dust,  which  starts  an  explosion.  The  miner  ans\yered,  by 
smuggling  it  into  the  mine.  Then,  in  some  states, — Illinois  was 
among  the  f^rst— laws  were  passed  compelling  the  employment  of 
experts  to  do  the  shooting  and  excluding  all  other  persons  from 
the  mines  while  the  shots  were  being  fired.  This  has  helped  to 
reduce  the  number  of  explosions.  However,  the  miners  behevmg 
themselves  in  no  immediate  danger,  have  enlarged  the  charge  of 
powder  and  therebv  increased  their  danger.  Heavier  shooting  has 
weakened  the  roof  and  the  larger  number  of  deaths  from  rock 
fall  has  been  appalling.  r-     ^  n 

H.  M.  Ferguson,  general  manager  ot  the  Clinton  Loal  Com- 
pany, at  Clinton,  Indiana,  tried  an  experiment.     He  ordered  the 
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shot  firers  to  start  work  daily  at  the  point  furthest  from  the 
bottom  of  the  shaft  and  then  to  work  toward  the  exit.  Sp  soon 
as  these  men  went  to  work,  he  slowed  down  the  fan.  This  kept 
the  smoke  always  behind  the  workers  but  did  not  force  in  enough 
air  to  blow  pulverized  dust  or  gas  into  the  flame  of  the  shots. 

Then  Carl  Scholz,  president  of  the  Rock  Island  Coal  Mining 
Company  of  Oklahoma,  stumbled  upon  another  expedient.  His 
wife  and  daughter  were  in  delicate  health,  being  subject  to  colds. 
This  caused  him  to  look  into  the  ventilation  of  his  apartment. 
The  fresh  air  entered  near  the  floor  and  the  staler  air  passed 
out  through  an  opening  at  the  top  of  the  window.  He  knew  that 
no  moisture  was  ever  given  up  by  the  air  without  a  drop  in 
temperature.  He  also  knew  that  with  every  rise  in  the  tempera- 
tm-e  of  air,  it  absorbs  moisture  rapidly.  Thus  the  apartment 
gained  no  moisture  by  the  introduction  of  cold  air  but  was  con- 
stantly giving  up  what  moisture  it  had,  to  the  air  passing  out 
through  the  window.  An  experiment  proved  that  to  retain  a 
proper  amount  of  moisture  in  the  air  of  his  apartment  required 
the  evaporation  of  more  than  one  gallon  of  water  per  room  per 
day. 

He  reasoned  that  if  a  warm  apartment  was  thus  robbed  of 
moisture  in  winter,  a  relatively  warm  mine  would  be  similarly 
treated,  hence  the  coal  dust  suspended  in  the  air  would  be  bone 
dry.  On  the  contrary,  he  believed,  the  mine  air  being  cooler  than 
the  outside  air  in  summer,  the  moisture  would  be  precipitated  and 
the  mine  dust  would  be  damp  or  wet.  His  investigations  at 
Hartshorne,  Oklahoma,  proved  both  theories  correct.  The  logical 
suggestion  was  that  mines  would  be  more  in  danger  of  a  dust 
explosion  in  winter  than  in  summer,  dry  dust  burning  more 
quickly  than  that  which  was  moist  or  wet.  The  records  of  mine 
disasters  in  this  country  and  abroad  proved  that  the  winter  months 
produced  the  most  explosions. 

From  this,  Mr.  Scholz  concluded  that  if  the  miners  insisted 
upon  using  heavy  charges  of  powder,  with  the  resultant  danger 
of  "blown-out"  or  "windy"  shots,  those  mistakes  should  be  made 
harmless  by  moistening  the  air  and  with  it  the  coal  dust.  That 
led  to  the  present  practice  of  spraying  the  mine  with  water. 

Within  a 'few  months,  the  efficacy  of  this  theory  was  tested. 
One  of  his  Oklahoma  mines  had  been  in  operation  for  years.  As 
a  consequence,  the  place  where  the  men  were  harvesting  the  coal 
was  more  than  two  miles,  in  several  directions,  from  the  foot  of 
the  shaft.  Many  of  the  old  "rooms"  had  been  abandoned  and 
closed  off,  but  the  entries  were  kept  open  to  provide  roadways. 
All  of  those  "entries"  were  kept  wet  by  spraying.  At  the  outer 
extremity  of  one  of  those  "entries"  was  a  branch  "entry"  into  a 
new  quarter.  The  sprinkling  system  had  not  followed  the  devel- 
opment work.  ,^ 
One  morning  all  of  the  men  working  in  that  branch  "entry 


were  killed  by  an  explosion.  A  miner  had  evidently  struck  a 
"pocket"  of  gas ;  this  had  exploded  upon  coming  in  contact  witl 
his  naked  cap  lamp ;  and.  the  explosion  had  spread  in  the  dry  coal 
dust.  To  the  amazement  of  everyone,  the  explosion  upon  reach- 
ing the  entries  where  the  sprinklers  were  working,  stoi)ped  as 
though  an  insuperable  barrier  had  been  erected  in  its  path.  That 
was  one  of  the  first  uses  made  of  water  in  -mines.  It  was  as  a 
cure  for  the  powder  malady  instead  of  a  substitute  and  a  pre- 
ventive. 

It  must  be  recalled  that  coal  mmmg  by  powder  is  a  liuman 
institution  and  is  no  more  easily  uprooted  than  any  other  such 
custom— the  leadership  of  men  by  party  bosses,  for  example. 

When  Capt.  Arthur  Desborough.  the  head  of  the  mining  de- 
partment of  Great  Britain  was  here,  two  years  ago,  he  led  me 
to  believe  that  a  genuine  revolution  was  in  progress.  He  believed 
that  all  remedies  were  palliatives.  What  they  all  were  seeking 
was  some  fundamental  cause  of  such  disasters  and  admitted  that 
it  was  the  unsolved  mystery  of  the  subterranean  passages.  This 
was  a  revolutionary  viewpoint,  at  least. 

To  get  at  his  exact  meaning  we  have  this  fact :  Coal  results 
from  a  ^decomposition— really  a  refinement  under  heat  and  pres- 
sure—of vegetable  matter.  In  nature,  this  vegetable  matter  con- 
tains more  gas  than  is  found  in  the  coal.  In  the  process  of  refine- 
ment this  gas  was  driven  out  of  the  coal  and  went  somewhere. 
Since  the  strata  of  earth  above  the  coal  is  not  uncommonly  1.000 
feet  thick,  the  gas  could  not  travel  far.  The  gas  not  being  m  the 
coal  itself,  the  geologists  expected  to  find  it  nearby,  perhaps  in 
"pockets"  or  reservoirs  just  above  the  coal  vein.  That  was  the 
belief  until  recently.  . 

Herr  Carl  Meissner  was  not  convinced  of  its  accuracy.  He  is 
a  big  bodied,  large  headed,  stolid  faced,  somber  German  official 
who^'accepts  no  theory  unless  it  squares  with  the  facts.  He  had 
known  of  explosions  in  mines  wdien  there  were  no  indications 
of  o-as  pockets.  He  became  convinced  that  while  the  gas  might 
not^be  a  part  of  the  coal,  it  was  nevertheless  in  the  coal  seam, 
perhaps  concealed  in  the  pores  of  the  coal. 

The  scientists  waited  eagerly  for  the  proofs  of  the  correctness 
of  so  striking  a  theory  emanating  from  so  eminent  a  source  as  the 
head  of  Germany's  department  of  mines. 

Herr  Meissner  proceeded  with  utmost  deliberation  to  work 
out  his  theory.  He  said  that  if  water  could  be  forced  into  the 
pores  of  the  coal,  it  would  drive  out  the  gas.  If  the  gas  was 
driven  out  and  diluted  by  the  air  current,  it  would  be  impossible 
for  a  discharge  of  powder— note  how  assiduously  the  human 
mind  clings  to  a  recognized  human  agency— to  cause  an  explo- 
sion. On  the  contrary,  unless  the  gas  was  first  driven  out,  an 
explosion  might  occur  even  without  a  "windy  shot."  The  idea 
of  ever  mining  coal  without  powder  did  not  occur  even  to  hiir; 
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To  prove  his  theory,  he  caused  to  be  buih  a  long  nozzle  that  would 
ht  exactly  into  the  hole  bored  by  the  miners  for  the  insertion  of 
their  powder.  By  the  use  of  very  small  quantities  of  water — a  few 
(juarts— it  was  proved  easily  possible  to  drive  out  the  gas,  which 
escaped  with  an  audible  hissing  sound.  This  proved  the  accuracy 
of  the  theory,  but  something  of  more  value  was  to  follow.  After 
a  little  it  was  found,  that  by  the  insertion  of  just  a  little  more 
water,  the  coal  would  be  so  cracked  and  broken  that  a  blow  of 
the  pick  would  suffice  to  bring  it  tumbling  down. 

That  was  a  genuine  revolution ;  it  started  the  movement  to 
exclude  powder  from  the  mines,  even  though  no  such  thing  was 
dreamed  of,  when  the  experiments  started.  Today  Germany  is 
mining  coal  by  water  and  doing  it  upon  a  large  scale.  In  this 
country  Mr.  Scholz  is  planning  to  try  it  in  his  mines  in  Indiana, 
in  Illinois,  and  in  Oklahoma.  The  mines  in  Alabama,  in  West 
\'irginia  and  in  British  Columbia  are  turning  to  it  extensively. 

Ivno wing  how  recklessly  the  miners  have  come  to  use  powder : 
knowing  that  water  cannot  cause  an  explosion ;  and  knowing 
that  the  use  of  water  in  mining  is  effective,  you  may  inquire  why 
it  is  not  universally  used.  It  is  a  fair  question  which  I  will 
answer.     There  are  three  sufficient,  although  not  good,  reasons: 

Powder  companies,  fearing  a  loss  of  profits,  would  convince 
a  good  many  operators — those  who  are  not  highly  endo\\ed 
mentally — that  the  method  was  impractical. 

Miners  would  and  will  oppose  it.  Coal  cannot  be  "shot  off 
the  solid"  with  water.  To  undercut  the  coal  is  the  work  of  the 
miner  and  he  is  not  going  to  that  trouble  if  a  heavy  charge  of 
powder  will  do  that  work  for  him.  Of  course,  there  is  the  element 
of  greater  safety,  but  as  I  said,  the  miner  scolTs  at  danger. 

Then,  too,  the  coal  operators  sell  the  powder  to  the  miners 
at  a  profit  of  seventy-five  cents  a  keg.  This  is  a  source  of  revenue 
which  they  will  not  surrender  quickly.  I  know  one  coal  operator 
who,  to  meet  competition,  sold  coal  on  a  contract  to  a  big  cor- 
poration at  what  it  actually  cost  him  to  produce  it.  Out  of  the 
l^owder  used  to  mine  that  coal,  he  made  a  profit  of  $25,000  per 
year.    Business  men  do  not  give  up  such  a  sizeable  profit,  quickly. 

As  has  been  said,  this  discovery  goes  into  the  vitals  of  a  very 
great  human  problem.  From  the  nature  of  it.  it  is  revolutionary. 
It  will  cause  men  to  throw  over  customs  which  have  struck  deep 
root  with  the  years.  It  will  supplant  an  agency  which  has  been 
a  vital  part  of' the  coal  industry  from  its  inception  and  improve- 
ments in  which  have  kept  pace  with  the  ever  pressing  need.  Be- 
cause of  the  long  intimacy  between  coal  and  powder,  the  substi- 
tution of  water  as  the  vital  agent  in  mining  need  not  be  expected 
to  come  instantly  into  general  use.  I  give  the  innovation  a  gen- 
eration of  time  in  which  to  make  itself  universally  felt.  Mean- 
while, the  race  must  breathe  a  little  more  easily  to  know  that  a 
cure  reallv  has  been  found  for  such  a  deep  seated  disorder. 


OPIUM  IN  THE  \  AKIOLiS  STAGES  OF  MANUFACTURE.  FROM  THE  RAW  PLANT  TO  THE  DRUG. 


A  WANING 
INDUSTRY 


HTHE  recent  international  conference  at 
•'•  the  Hague  called  by  the  United 
States  for  the  purpose  of  considering-  the 
opium  question  has  directed  attention  to 
the  determined  efforts  which  are  being 
made  to  stamp  out  the  opium  traffic. 

Originally  used  solely  as  a  medicine, 
the  consumption  of  the  drug  in  Asiatic 
countries,  notably  in  China,  soon  assumed 
such  proportions  that  in  1857  the  East 
India  Company  secured  the  opium 
monopoly  in  India. 

The  poppy  plant  is  grown  for  the  pro- 
duction of  opium  in  India,  Persia,  China, 
Turkey  and  Egypt.  India  is  the  largest 
producer  of  opium.  The  main  opium 
district  in  India  is  a  large  tract  of  land 


on  the  Ganges  River,  about  600  miles 
long  and  200  miles  wide. 

In  China,  however,  the  output  of 
opium  is  being  restricted  by  the  Chinese 
Government.  Each  year  a  certain  num- 
ber of  acres  are  withdrawn  from  the 
cultivation  of  the  poppy  plant.  It  is 
thought  that  by  1916  the  production  of 
opium  in  China  will  have  ceased  entirely. 

The  land  which  is  withdrawn  from 
cultivation  is  being  planted  mostly  with 
rice.  As  a  result  of  this  change  it  is 
predicted  that  the  famines  of  western 
China  will  soon  be  a  thing  of  the  past. 

By  an  agreement  between  China  and 
Great  Britain  the  exports  of  opium  from 
India  are  being  reduced  each  year  by  an 
amount  proportionate  to  the  curtailment 
of  the  output  in  China.  In  1910  India 
exported  51,700  chests  of  opium,  while 
in  1908  61.900  chests,  and  in  1909 
56,800  chests  were  exported. 

The  excessive  use  of  opium  wrecks  the 
constitution  and  tends  to  destroy  the 
moral  faculties.  It  is  claimed  that  much 
of  the  backwardness  of  the  Chinese  is 
due  to  the  extensive  use  of  opium. 
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His  Love  Above  Price 

"Mr.  Hl'ggins,  you  seem  to  be  quite  a  favor- 
ite with  the  hidies  at  this  hotel.     If  I  give  you 


free  room  and  board  will  you  agree  to  flirt 
with  all  the  wall  flowers?"  "Not  me.  I'm  no 
lemon  squeezer."- — Houston  Post. 
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A  Listener 

Wife — "Our  new  maid  has  sharp  ears." 
Hub — "I     notice     that     the     doors     are     all 

scratched    up    around    the    keyholes." — Boston 

Transcript. 

St 

A  Talker  From  Talkerville 

"Mrs.  Gabbkr  fell  downstairs  and  bit  her 
tongue  in  two." 

"I  feel  sorry  for  her  husband.  She  was  a 
terror  when  she  had  only  one  tongue !" 


^ 


Disappointed 

Hugh  Hume,  the  Portland,  Ore.,  editor,  tells 
a  story  of  an  Irishman  named  Mike  Flannery 
who  found  a  valuable  package  belonging  to  a 
local  capitalist.  He  took  it  around  to  the  man's 
house  and  was  rewarded.  As  he  left  he  met  a 
friend. 

"What's  the  matter,  Mike,"  asked  the  friend ; 
"didn't  he  give  you  as  much  as  you  expected?" 

"I  thought  he  would  give  me  more  than  I 
expected,"  replied  Flannery,  sourly. — Success. 
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Al-ways  Asking 

Friend — "What  about  the  rent  of  a  place  like 
this?    I  suppose  the  landlord  asks  a  lot  for  it?" 

Hardupp — "Yes,  rather — he's  always  asking 
for  it." — London  Opinion. 


Try  It 

"Mary,"  said  a  mother  to  her  quick-tempered 
little  girl,  "you  must  not  grow  angry  and  say 
naughty  things.  You  should  always  give  a  soft 
answer." 

When  her  little  brother  provoked  her  an 
hour  afterward,  Mary  clenched  her  little  fist 
and  said,  "Mush !" 
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He  Agreed 

She — "I  consider,  John,  that  sheep  are  the 
stupidest  creatures  living." 

He    (absent-mindedly) — "Yes,   my   lamb!"    • 

— Sketch. 

Truth  Eternal 

Teacher — "Now,  Willie,  where  did  you  get 
that  chewing-gum?     I  want  the  truth." 

Willie — "You  don't  want  the  truth,  teacher, 
an'  I'd  rather  not  tell  a  lie." 

Teacher — "How  dare  you  say  I  don't  want 
the  truth?  Tell  me  at  once  where  you  got  that 
chewing-gum." 

Willie — "Under  your  desk." — Judge. 


BLOWING  OFF  STEAM 
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Bad  Form  or  Bad  Figure? 

"That  pirl  in  the  breakers  is  evidently  in 
distress.    Why  don't  you  swim  to  her  rescue?" 

"It  would  be  very  bad  form.  I  rescued  her 
yesterday." — Kansas  City  Journal. 


Energy  Saved 

".Are  you  going  to  start  a  garden  next  year?" 
"I    am    not,"    replied    the    luckless    amateur. 

"Xext  year,  instead  of  burying  good  stuff,  I'm 

going  to  cat  it." — Wasliingtoii  Star. 

Olars  Fears 

Olaf  Larson,  working  in  a  warehouse,  backed 
into  an  elevator  shaft  and  fell  down  five  stories 
with  a  load  of  boxes.  Horror-stricken,  the 
other  employees  rushed  down  the  stairs,  only 
to  find  him  picking  himself  unharmed  out  of 
the  rubbish.  "Ess  the  boss  mad?"  he  whispered 
cautiously.  "Tal  'em  Ay  had  to  come  down 
for  nails  anyway." 

Precision 

Counsel — "You  reside  ?" 
Witness — "With  my  brother." 
Counsel — "And  your  brother  lives?" 


Witness — "With  me." 

Counsel — "Precisely,  but  you  both  live " 

Witness — "Together." — Black  and   White. 

Didn't  Care 

Doctor — "The  increasing  deafness  of  your 
wife  is  merely  an  indication  of  advancing 
years,  and  you  can  tell  her  that." 

HusB.AND — "Hum!  would  you  mind  telling 
her  that  yourself,  doctor?" — Christian  Intelli- 
gencer. 


No  Employer's  Liability 

"How  is  it  that  you  want  a  raise  ?"  asked  the 
foreman. 

"Why,  I've  been  and  got  married,"  said  the 
man. 

"Well,"  replied  the  foreman,  "I'm  sorry  for 
you,  I'm  sure,  but  I  can't  help  you.  I'm  only 
responsible  for  accidents  that  happen  at  the 
factory." — Everybody's. 


Very   True 

The  proof-reader  on  a  small  Middle-West- 
ern daily  was  a  woman  of  great  precision  and 
extreme  propriety.  One  day  a  reporter  suc- 
ceeded in  getting  into  type  an  item  about 
"Willie  Brown,  the  boy  who  was  burned  in  the 
West  End  by  a  live  wire." 

On  the  following  day  the  reporter  found  on 
his  desk  a  frigid  note  asking,  "Wliich  is  the 
west  end  of  a  boy?" 

It  took  only  an  instant  to  reply — "The  end 
the  son  sets  on,  of  course." — Ladies'  Home 
Journal. 


Loyalty 

"Is  this  you,  doctor  ?"  asks  the  nurse  over  the 
telephone. 

"Yes,"  answers  the  physician. 

"Well,  you  know  you  said  Mr.  Bonder  would 
not  show  any  signs  of  improvement  for  five  or 
six  days  ?" 

"Yes." 

"Well,  this  is  only  the  second  day  and  he  is 
a  great  deal  better  already.  Shall  I  give  him 
something  to  make  him  worse  for  the  other 
three  or  four  days?" — Life. 
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Pleasant  Neighborhood 

"Judging  by  the  way  you're  describing  the 
different  points  of  interest,"  remarked  the 
tourist,  "you  evidently  consider  me  a  stranger 
in  this  part  of  the  countrv. " 

"I  know  yer  be,"  was  the  laconic  answer, 
"  'cause  nobody  never  comes  back." 


POPULAR    SCIENCE 
eo  MECHANICS 

(Supplement 


CAMELS  USED  TO 
HAUL  ARTILLERY 

'X'O  the  average  person 
■*•  batteries  of  artillery 
and  fiery  plunging  horses 
are  inseparably  associated. 
That  other  animals  than 
horses  may  be  used  to 
draw  the  guns,  however, 
is  proved  by  a  glance  at 
the  accompanying  picture 
which  shows  a  battery  of 
Russian  artillery  drawn  by 
camels. 

Along  the  southern 
frontier  of  Russia  there 
are  great  stretches  of  ir- 
regular   desert-like    land 
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To  Save  Paint. 
At  a  recent  exhibition  in  London  so 
many  complaints  were  received  by 
stallkeepers  of  visitors  scratching  their 
matches  on  the  ornamental  wood  and 
paintwork  that  the  authorities  imported 
a  nice  little  rougfh-hided  elephant. 
This  animal  paraded  the  frrounds  with 
the  sign  shown  and  thus  saved  the  paint 
work  from  the  smokers'  scratches. 


which  is  rather  dry  and 
almost  waterless.  Horses 
are  of  little  use  as  artillery 
adjuncts  in  this  region. 
The  camel  on  the  other 
hand,  able  to  tread  the 
rough  ground  with  ease, 
and  requiring  water  only 
once  in  about  three  days, 
has  proved  to  be  the  ideal 
animal  for  this  purpose. 
Quick  dashes  across  the 
country  and  along  the  bor- 
der line  are  now  possible 
which  would  have  been 
out  of  the  question  in  the 
days  when  horses  only 
were  used  as  haulers  of 
the  artillery. 


BFXAUSE  WATER  IS  SCARCE. 
Camels  used  to  haul  artillery  on  Russia's  .Asiatic  frontier. 
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CATCHING  A    TURNIP  THAT   FELL  150  FEET  UPON  A  FORK. 


WHAT  ONE  LITTLE  TURNIP 

WILL  DO 

A  CLEVER  piece  of  advertising-  was 
■**■  done  by  a  western  paper  recently 
when  a  famous  juggler  was  engaged  to 
give  this  performance  on  a  street  corner : 
the  performer  stood  beside  an  office 
building  with  a  fork  held  between  his 
teeth,  and  as  a  man  on  the  roof  tossed  a 
turnip  to  the  sidewalk  he  endeavored  to 
catch  it  upon  the  prongs  of  the  fork. 
This  building  was  one  hundred  and  fifty 
feet  high,  so  that 
the  turnip  had  ac- 
quired considerable 
momentum  by  the 
time  it  reached  the 
catcher.  The  feat 
was  successful  on 
the  third  attempt. 
Turnip  number  one 
was  missed  entire- 
ly ;  number  two  hit 
the  artist  on  the 
eye  and  caused  him 
to  witness  the  most 
magnificent  pyro- 
technical  display 

ever  produced,  but 

,  '  ,  .     ,  Stuffing  a  \^  alrus  I 

he     gamely     tried  its  skin  is  nearly 


A 


foot  thick. 


again  and  succeeded  in  impaling  number 
three  upon  the  tines. 

Trafific  was  blocked  while  the  feat  was 
performed,  and  as  the  photograph  shows, 
people  climbed  upon  the  tops  of  the 
street  cars  and  used  them  temporarily  as 
bleachers.    The  juggler  received  $250. 

STUFFING  A  WALRUS 

WALRUS,  full  grown,  weighs  2,000 
pounds.  Its  skin  is  nearly  half  a 
Hence  the  job  of  stuffing 
such  an  animal  is  a 
formidable  one. 
The  s  pe  c  i  m  e  n 
shown  in  the  pic- 
ture is  being  pre- 
I^ared  for  exhibi- 
tion at  the  National 
Museum  in  Wash- 
ington. 

Within  a*  few 
years  the  last  wal- 
rus will  have  been 
killed.  Its  species 
has  been  ruthlessly 
slaughtered  by 
white  men,  with 
tlieir  arms  of  pre- 
cision. 
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s  A  Formidable  Job, 
half  a  foot  thick. 


KITE  IN  THE  FORM  OF  A  DRAGON.  MADE  BY  A  CHINESE  SCHOOLBOY. 


ODD  KITES  MADE  BY  CHINESE 
SCHOOLBOY 

A  ]\IOXG  the  cleverest  designs  entered 
^*-  in  a  recent  kite-flying  contest  in  Los 
Angeles  were  those  of  Chinese  school- 
boys, who  introduced  novelties  that  the 
American  lads  had  never  heard  of.  Some 
were  shaped  like  twin  fish  with  crossed 
tails,  others  represented  butterflies  while 
still  others  were  in  the  form  of  dragons. 
The  latter  were  the  most  difficult  of  con- 
struction, being  composed  of  a  couple  of 
dozen  sections,  held  against  the  wind  by 


an  intricate  rigging  of  silken  cords.  They 
were  balanced  very  gracefully  by  peacock 
feathers,  one  on  each  side  of  each  disc, 
and  when  the  kites  flew  (which  they  did 
very  successfully)  these  feathers  waved 
like  the  wriggling  legs  of  a  centipede. 
The  heads  were  atrociously  ugly,  with 
tusks  and  wavy  white  beards  and  gog- 
gling eyes  that  moved  in  their  sockets. 
The  kite  tournament  was  under  the 
direction  of  teachers  in  the  various 
schools  and  prizes  were  awarded  for  the 
best  kites,  gliders  and  self-propelled 
aeroplanes  built  by  the  students. 


TWIN  FI^-H  AND  BUTTERFLY  SHAPES.  PROVED  POPUL.\R  WITH  YOUNG  AMERICANS. 
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YOUNGSTERS 
DEFY  FROST 

LJOUSED  in  a 
*  •*•  teiit-like  struc- 
ture, the  sides  of 
which  roll  up  to  ad- 
mit a  maximum  of 
lig^ht  and  air,  at 
Montclair,  N.  J.,  a 
class  of  twenty, 
made  up  of  the 
more  delicate  pupils 
of  the  city's  public 
schools,  are  defying 
Jack  Frost  by 
studying-  out  in  the 
open.  Each  young- 
ster is  warmly  clad  in  a  sweater  of  spe- 
cial construction,  provided  by  the  city. 

An  innovation  is  a  well  equipped 
kitchen  presided  over  by  a  cook  also  at 
the  expense  of  the  city,  who  several  times 
during  the  day  furnishes  the  pupils  with 


Thk  FrkshAir  School  at  Montclair,  N.  .1 


wholesome  meals, 
eggs  and  milk 
being  in  abund- 
ance. 

?]esides  a  pro- 
gram of  study  and 
eating,  there  are 
special  light  gym- 
nastics, breathing 
exercises  and  sun 
baths. 

The  experiment 
has  attracted  spe- 
cial interest,  and  if 
thoroughly  satis- 
factory, may  be 
copied  elsewhere  as 
it  reaches  a  class  of 
pupils  whose  delicate  health  would  other- 
wise preclude  school  attendance. 

That  the  experiment  is  being  success- 
ful is  attested  by  the  fact  that  in  nearly 
all  cases  there  has  been  a  substantial  gain 
in  weight  made  by  the  pupils. 


CHILDREN   AT  THEIR  DESKS  IN    A   BELOW-FREEZING  TEMPERA  xLKL. 


A  FRAIL  BRIDGE  NEAR  GUADALAJARA  IN  BECKWARD,  MEXICO. 
It  is  constructed  of  thick  tendrils  of  vines  matted  together.      The  sure-footed  and  undaunted  burro    can    make  his 

way  across  this. 


THE  ELECTRIC  RAY 

A  RARE  specimen  of  the  finny  tribe 
**•  lately  acquired  by  the  Smithsonian 
Institute  is  the  electric  ray,  capable  of 
repelling  its  enemies  in  a  manner  pecu- 
liarly its  own,  which  gives  it  the  title  of 
the  "torpedo"  fish. 

The  electric  ray  is  of  the  skate  variety, 
with  a  broad,  flat,  nearly  oval,  head  and 
body,  and  a  caudal  appendage  something 
like  that  possessed  by  the  majority  of 
well  known  fishes.  Its 
mouth  is  on  the  under 
side  and  it  can  only  feel 
the  way  to  it  when  feed- 
ing. But  the  real  curi- 
osity about  the  electric 
ray  is  the  fact  that  it 
carries  its  own  storage 
battery  with  it  on  all  it- 
wanderings,  and  that  it 
has  the  power  of  re- 
charging the  thousand- 
of  little  cells  when  they 
become  exhausted,  using 
its  power  over  and  over 
again. 

There  are  really 
two  batteries.  They 
are  located  where 
one  would  naturally 
expect  to  find  the 


The  Fish  That  Carkiks  a  Storage 
Battery— The  Electric  Ray. 


breathing  apparatus  of  the  fish,  to  the 
right  and  the  left  of  the  beady  black  eyes 
and  beak.  They  are  kidney-shaped, 
occupying  perhaps  one-third  of  the 
upper  part  of  the  body. 

When  at  peace  with  itself  and  the  rest 
of  the  world  the  "torpedo"  fish  swims 
around  at  leisure  or  rests  in  shallow 
water,  burrowing  in  the  sand  at  ease,  but 
if  attacked,  the  battery  is  discharged  and 
the  enemy  is  glad  to  call  it  a  drawn 
battle  if  he  can  swim  away.  It  gets  its 
prey  by  using  its  bat- 
teries to  supply  the 
necessary  current  to  kill, 
but  to  do  this  it  must 
first  complete  a  connec- 
tion with  the  object  of  its 
attack. 

Men  have  speared 
these  "torpedoes"  in 
shallow  waters  and  have 
caught  them  in  nets,  but 
on  handling  them  they 
have  been  very  glad  to 
call  it  ofif  and  avoid  fur- 
ther shock.  Fishermen 
have  been  repeatedly 
knocked  down  by  a  con- 
tact with  them.  The 
species  is  common  along 
the  South  Atlantic  and 
Gulf  Coast. 
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A  SERIES  OF  "FLOATING  BATTERIES." 

When  at  peace  with  itself  and  the  rest  of  the  world  the  "torpedo"  fish  swims  around  at  leisure  and  rests  in  shallow 

water,  but  if  attacked,  the  battery  is  discharged  and  the  enemy  is  glad  to  call 

it  a  drawn  battle  if  he  can  swim  away. 
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Entering  the  Monastery  of  St.  Catherine. 

NOVEL  WAY  OF  ENTERING 
A  MONASTERY 

PERCHED  on  the  precipitous  slopes 
of  Mount  Sinai,  some  5,012  feet  above 
the  level  of  the  sea,  stands  the  famous 
Monastery  of  St.  Catherine.  Until  quite 
recently  the  visitor  had  to  enter  its  pre- 
cincts by  means  of  a  primitive  lift.  Seated 
in  a  wooden  chair,  the  visitor  was  pulled 
up  to  the  main  door  by  means  of  a  rope. 


Where  Bodies  Are  Temporarix-y  Interred. 
Chinese  Cemetery  in  Portland.  Oregon. 


Raising  a  Visitor  by  Means  of  Drum  and  Cable. 

This  novel  and  rather  adventuresome 
means  of  entrance  and  exit  owed  its 
origin  to  the  prevalence  of  robbers  in 
earlier  days.  Unless  the  inmates  lowered 
the  rope  and  chair  and  drew  up  the 
visitor,  it  was  practically  impossible  to 
g-ain  admittance,  thus  safeguarding-  those 
within  from  risk  of  robbery  and  violence. 

CHINESE  CEMETERIES  IN 
AMERICA 

IT  is  a  part  of  the  religious  beliefs  of  the 
Chinese  that  their  bodies  must  be 
buried  in  their  native  land.  Consequently 
in  the  Chinese  cemeteries  in  America 
provision  is  made  for  temporary  inter- 
ment only.  The  largest  Chinese  ceme- 
teries in  this  country  are  at  Vancouver. 
San  Francisco,  Seattle  and  Portland. 
The  bodies  are  left  after  burial  from 
four  to  fourteen  years,  when  the  bones 
are  exhumed,  placed  in  a  tin  box  about 
two  feet  long  and  transported  to  China 
for  interment  in  sacred  ground.  There 
are  no  stated  times  for  these  exhuma- 
tions but  the  work  is  generally  done 
once  a  year.  The  accompanying  photo- 
graph shows  a  view  in  the  Chinese  burial 
ground  in  Portland,  Ore.,  where  there 
are  now  about  one  hundred  burials  a 
year.  Formerly  there  were  nearly  a 
thousand  but  the  restriction  laws  have 
materially  reduced  the  number.  A 
charge  of  ten  dollars  is  made  for  the  use 
of  the  grave  for  each  burial,  the  same 
ground  being  used  over  and  over. 
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FARMING  THE  KANGAROO 

A  T  the  popular  resort  of  Bath,  Eng- 
'**•  land,  there  has  been  established  a 
kangaroo  farm.-  It  has  been  founded 
by  Messrs.  VV.  H.  Payne  and  Jack  Wal- 
lace, who  have  earned  fame  as  collectors 
of  Australian  animals  and  birds.  The 
farm  covers  about  seven  acres  of  ground, 
and  in  various  enclosures  may  be  seen 
from  50  to  60  kangaroos  and  wallabies. 
With  hardly  an  exception  they  belong  to 
the  rarer  species.  They  are  reared  for 
public  parks,  and  many  an  estate  in 
Europe  can  boast  of  its  kangaroo  that 
originally  came  from  the  Bath  establish- 
ment. 

BUILDER 'S  PORTABLE 
DERRICK 

A  VERY  efficient  portable  builder's 
**•  derrick  has  been  devised  by  a  firm 
in  Chicago.  It  is  designed  for  hoisting 
lumber  and  other  building  material  from 
the  ground  to  various  points  about  the 
building  where  it  is  to  be  used. 

The  derrick  is  eight  feet  high  and  can 


Dkkrick.  Which  Onk  Man  Can  Operate,  For 
Builder's  Use. 


be  swung  in  a  complete  circle  twelve  feet 
in  diameter.  Its  weight  is  250  pounds 
and  it  has  a  lifting  capacity  of  1,000  to 
1,500  pounds,  although  at  times  material 
weighing  much  more  than  this  has  been 


,  tr  •  I ' "  i  <  J '  ^S^' '  ^ ' ' 
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KANGAROO  FARM  THAT  HAS  BEEN  ESTABLISHED  NEAR  THE  FAMOUS  CITY  OF  BATH,  ENGLAND, 
The  farm  covers  about  seven  acres  of  ground.    The  animals  are  bred  for  various  estates  in  England 

and  on  the  continent. 


OXHYDRIC  PROCESS  OF  CUTTING  RIVET  HOLES  THROUGH  STEEL  BEAM. 

The  new  process  overcomes  the  faults  of  cutting  with  oxygen  as  ordinarily  used.    It  does  not  destroy  the  ductility  of 

the  metal,  and  does  its  work  with  uniform  smoothness  of  the  edges. 


safely  hoisted  by  it,  showing  that  its 
Hfting-  capacity  is  not  ordinarily  taxed. 

The  derrick  is  especially  recommended 
for  hoisting  window  frames  into  place,  as 
it  accomplishes  this  easily  and  without 
danger  of  marring  the  parts  in  the 
process. 

One  man  can  operate  it  on  ordinary 


work  but  the  machine  is  provided  with 
two  cranks  so  that  two  men  may  combine 
their  strength  on  the  work  if  it  is  neces- 
sary. 

It  is  easily  moved  from  one  part  of  the 
building  to  another  by  two  men  and  is 
claimed  by  many  who  have  used  it  as  one 
of  the  greatest  labor  savers  ever  devised 
for  the  many  needs  and  problems  that 
face  the  builder. 

The  manufacturers  also  make  other 
similar  forms  of  derricks  for  hoisting 
telegraph  poles,  stone,  and  on  wharves 
at  some  of  the  lake  ports,  as  an  apparatus 
for  lifting  small  boats  out  of  the  water, 
thus  greatly  facilitating  the  handling  of 
these  light  craft. 


Cutting  9  Inch  Nickel  Chrome  Steel  .Armor  Plate 
by  the  oxhydric  process. 


Showing  to  What   Ex- 
tent     THE     OxHYDRlC 

Proce-ss  May  Be  Used 
for  Accurate  Cutting 
AND  Fitting  Together 
of  Parts.  The  Range 
OF  Work  th.\t  May  Be 
Covered  Is  Wide. 
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LARGEST  CONCRETE  ARCHED 
BRIDGE 

/^UT  in  Pigville,  a  shantytown  that 
^^  hides  itself  under  the  scraggly  wil- 
lows in  the  Menominee  valley,  west  of 
Milwaukee,  Wisconsin ;  on  a  rough  con- 
tractor's shack,  from  the  peak  of  which 
Hies  the  American  flag,  is  a  rough  sign 
bearing  this  legend.  "Lumber  for  Sale." 
This  sign  signifies  the  practical  com- 
pletion of  what  is  said  to  be  the  largest 
arched  concrete  bridge,  for  its  length,  in 
the  world.  One  other  reinforced  cement 
bridge,  at  Washington,  D.  C,  Connecti- 
cut Avenue,  is  longer  by  a  fev/  feet  but 


its  spans  are  smaller  and  the  height  is 
less. 

Fifty-five  thousand  barrels  of  cement 
have  been  used  in  the  building.  The  or- 
dinary method  of  concrete  making,  that 
of  setting  the  mixture  in  sections  or  lay- 
ers was  not  employed,  being  considered 
too  slow  for  the  time  allowed.  The  piers 
and  arches  were  "run"  continuously,  that 
is,  when  the  form  of  each  arch  was  com- 
pleted and  the  reinforcement  in  place,  the 
concrete  was  made  and  poured  into  the 
mold  continuously  until  the  arch  was 
finished,  the  mold  being  filled.  This  was 
accomplished  by  using  a  specially  de- 
signed dump  car  which  allowed  the  plac- 


VARIOUS  EXAMPLES  OF  WELDING   AND  CUTTING.  SHOWING  W^IDE   RANGE  OF  WORK  POSSIBLE 

WITH  THE  OXHVDRIC  APPARATUS. 
Narrow  cuts  and  square  corners  can  be  made  without  burning  the  metal  at  the  sides  of  the  cut. 
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A  Span  of  the  Largest  Concrete  Arched 
Bridge. 


A  Completed  Arch. 
The  piles  and  arches  were  "run"  continuously. 


ing-  of  the  concrete  into  the  mold  from 
the  bottom  of  the  car  in  an  easily  regu- 
lated stream,  not  thrown  with  force  into 
the  form.  At  the  beginning  of  work  on 
each  arch,  three  troughs  carried  the 
cement,  as  it  left  the  receptacle,  into  the 
middle  and  each 
end  of  the  form. 
The  troughs  were 
movable  to  allow 
even  filling.  The 
pouring  towers 
show  in  the  illus- 
trations, and  as  the 
form  of  each  arch 
filled,  the  top  of  the 
mold  was  fastened 
to  the  upper  iron 
reinforcement. 


the  illustration  shows,  they  are  exceed- 
ingly inviting  for  vacation  days.  Little 
bay  windows  of  box-like  construction 
afford  ventilation,  as  the  sashes  swing  on 
hinges.  In  some  cases,  only  the  roof  is 
formed  of  palm  leaves,  the  sides  being 
of  canvas.  The  stiff, 
fibrous  palm  is 
fairly  durable,  cool 
and  being  very 
plentiful  in  south- 
ern California,  is  a 
cheap  but  artistic 
building  material. 

J8 


TheSekies  of  Arches  For  the  Big  Concrete  Bridge. 


SUMMER  RESORT  OF  PALM 
HOUSES 

DALM  leaves  form  the  thatch  roof  and 
^  even  the  sides  of  the  summer  homes 
at   Coronado   Beach,   California,   and  as 


HOME  IN  A 
BOAT 

A  MAN  may  live 
•**•  in  a  boat  and 
still  not  be  at  home  on  the  ocean  wave. 
On  the  coast  of  Normandy,  France,  there 
is  a  little  community  which  lives  in  in- 
verted boats.  The  people  are  all  fisher 
folk,  who  hit  upon  these  worn  out  craft 
as  the  best  means  of  solving  the  housing 
problem. 


Cool  Dwelllng  Built  of  the  Palm 


.\  iU)AT  I- OK  A  Home  in  Normandy.  France. 
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MADE  WITH  A  JACK 
KNIFE 

'T'PTE  accompanying  photo- 
*■  graph  shows  a  clock  re- 
cently constructed  during  spare 
time  by  James  Dowdell,  a 
railroad  man  of  Punxsu- 
tawney,  Pa.,  with  no  other 
tools  than  a  jack  knife,  saw 
and  plane.  It  is  patterned 
after  the  Amiens  Cathedral  in 
France,  erected  in  the  thir- 
teenth century.  The  clock 
consists  of  950  separate  pieces. 
The  wood  is  of  quarter  sawed 
oak.     The    clock     stands    37 


k 


',11  *  a 


Clock  Made  With  a 
j.'^ck  k.nife. 


AMERICAN  TICKET 
SELLER 

A  TICKET,  stamp  or  postal 
•^*'  card  vending  machine  is 
the  new  invention  of  Frank  J. 
Schuman  of  Bethlehem,  Pa. 
Its  practicality  for  the  pur- 
pose of  automatically  selling 
tickets  has  been  demonstrated 
when  it  was  used  by  the 
largest  moving  picture  theater 
in  P.cthlehem,  and  sold  two 
thousand  tickets  in  a  short 
j^eriod  without  making  a  mis- 
take or  a  hitch.  The  machine 
discarded  all  badly  worn  coins, 


E.'XRLY  CORN  WORTH  ITS  WEIGHT  IN  GOLD. 
Took  the  Sl.OOO  prize  for  finest  corn,  at  Corn  Exposition,  held  at  Columbus.  O.    The  ear  is  ten  inches  lonp. 


inches  high,  is  20  inches  wide 
and  12  inches  deep,  and  its 
construction  is  such  that  it  can 
be  taken  apart  in  12  pieces  for 
storing  or  shipping.  The  work 
is  so  neatly  executed  that  it  is 
impossible  to  tell  where  the 
parts  are  joined  together.  The 
windows  are  made  with  pearl, 
and  the  dial,  of  mahogany  in- 
laid with  Roman  figures  of 
pearl,  represents  a  window. 
The  timepiece  strikes  the  half 
hour  as  well  as  the  hour,  and 
keeps  accurate  time.  The  lower 
portion  is  so  constructed  as  to 
permit  of  brilliant  illumination 
by  electricity,  which  combines 
with  other  settings  to  make  a 
most  beautiful  and  dazzling 
piece  of  work. 


New  .Automatic  Tickht 

Seller  for  Moving 

Picture  Shows. 

Etc. 


and  even  ejected  centennial 
nickels  of  1876.  The  patrons 
took  to  this  mechanical  "sales- 
man" in  a  way  that  augurs 
well  for  its  commercial  success 
at  amusement  places  of  all 
kinds.  The  proprietor  of  the 
moving  picture  theater  where 
it  was  tried  out,  stated  he 
wanted  to  buy  the  first  three 
machines  manufactured.  This 
machine  will  replace  the  ticket 
seller  entirely. 

A  mechanism  for  making 
change  can  be  installed  in  the 
machine  when  desired,  al- 
though the  man  taking  the 
tickets  at  the  entrance  gate 
can  make  the  little  change 
the  public  will  require.  Cus- 
tom carries  itself.     Once  the 


The  British  Warship  Lutine.  Sunk  Off  the  Dutch 
Coast  in  1799. 


Shoveling  Over  Debris  Brought  Up  From  the 

Ocean's  Bottom  in  a  Sieve. 

The  method  of  recovering  the  coin  of  the  Lutine. 


public  see  that  the  machines  have  been 
installed  at  a  theater  or  elsewhere,  they 
will  get  into  the  habit  of  having  change. 


THE  SEARCH  FOR  $5,000,000  IN  COIN-A  SUCTION  DREDGE  IS  USED. 
Salvage  operations  off  West  Terschelling  coast.  Holland,  for  the  treasure  of  the  British  warship.  Lutine.  Steamship 

Lyons  at  work  on  the  pumps. 
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The  French  Shorthand  Machine. 
Covered. 


With  the  Cover  Off. 
Note  the  simplicity  of  the  apparatus. 


SILBETYPE  MACHINE 

'T'HE  "Silbetype"  is  a  rapid  writing 
■'•  machine  which  has  been  brought  out 
in  Paris  by  M.  Chambonnaud,  professor 
at  the  Commercial  and  Industrial  College. 
Although  it  is  not  a  stenographic  machine 
in  the  ordinary  sense  of  the  word,  it  is 
intended  to  replace  the  latter,  and  has 
many  decided  advantages  over  such  ma- 
chines. The  leadine  idea  which  M.  Cham- 
bonnaud developed  after  many  years  of 
research  in  this  field,  is  to  have  a  machine 
which   will  take  down  dictation  and  at 


the  same  time  give  a  writing  in  ordinary 
type  characters  on  a  shortened  phonetic 
principle,  so  that  such  a  record  can  be 
read  by  anvone.  After  a  careful  study 
of  the  various  European  languages,  he 
arrived  at  a  phonetic  system  which  is 
adapted  to  be  used  with  this  kind  of  a 
machine,  and  he  calls  it  "short-writing." 
The  following  is  an  example :  "Shor  t 
ri  ting  iz  th  in  dis  pen  sa  bl  ok  sil  yar  e 
ov  th  mod  rn  Ian  guig  mas  tr  an  d  th 
nach  rl  com  pie  men  t  ov  ti  p  ri  ting  for 
th  biz  nes  man,"  or  in  other  words, 
"short     writing     is     the     indispensable 


NEW  STEXOGR.XPHIC  M.XCHIXE  CUMP.AKEU  IX  SIZE  WITH  .\  •;ST.AXD.\RD'  1  V  I'EWRI  FER. 
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auxiliary  of  the  modern  language  master 
and  the  natural  complement  of  typewrit- 
ing for  the  business  man." 

Such  writing  is  produced  at  the  usual 
speed  of  shorthand  from  dictation, 
speeches,  etc.,  by  his  writing  machine, 
and  the  characters  appear  upon  a  con- 
tinuous strip  of  paper  in  ordinary  capital 
letters  of  the  alphabet.  The  fact  that  the 
writing  can  be  read  by  anyone  and  not 
exclusively  by  the  stenographer  who 
makes  the  copy  will  be  seen  to  give  a 


most  rapid  rate  possible.  But  none  of 
the  notes  which  he  produces  can  be  read 
him  from  the  central  news  agency  and 
even  by  a  stenographer,  so  that  the  same 
editor  is  obliged  to  reproduce  the  items 
in  ordinary  writing  before  they  can  be 
set  up  by  the  compositors.  We  thus  have 
a  great  loss  of  time,  and  in  the  case  of 
grave  events  or  sensational  news,  a  delay 
of  a  few  minutes  in  the  edition  may 
figure  out  a  financial  loss,  seeing  that  the 
competing  journals  will  have  arrived  be- 
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WORK,  DONE  ON  THE  FRENCH  DEVICE.  IN  SEVEN  LANGU.'^GES.    THE  OKDINAKV 
STENOGRAPHIC  CODE  IS  ELIMINATED. 


decided  advantage.  As  a  general  rule,  a 
stenographer  uses  a  series  of  abbrevia- 
tions and  arbitrary  signs  of  his  own 
devising  which  make  his  writing  quite 
unreadable  even  to  an  experienced  col- 
league. This  makes  it  necessary  that  the 
same  person  be  employed  for  the  stenog- 
raphy as  well  as  for  reproducing  the  copy 
on  the  typewriter  or  otherwise,  and  in 
some  cases  this  involves  a  great  loss  of 
time.  As  an  example,  we  may  take  the 
case  of  a  news  editor  of  one  of  the  large 
daily  papers  who  takes  the  news  for  the 
last  edition  by  telephone.  He  is  obliged 
to  receive  the  news  items  which  are  sent 
to  take  these  down  by  shorthand  at  the 


forehand.  Suppose  the  same  editor  was 
taking  down  the  items  upon  the  new 
machine.  We  have  a  great  gain  in  speed, 
for  by  the  time  the  last  item  is  telephoned, 
the  greater  part  of  the  news  is  already 
composed,  corrected  and  ready  for  the 
press.  This  is  due  to  the  new  principle 
involved  in  M.  Chambonnaud's  machine; 
that  is,  that  the  shortened  phonetic  writ- 
ing can  be  read  by  any  one.  The  paper 
strip  as  it  unrolls  from  the  machine  is 
passed  to  the  other  employes. 

This  machine  is  somewhat  similar  to 
an  American  invention  described  in  the 
Technical  World  Magazine  in  a  recent 
issue. 


CAR  USED  ON  PENNSYLVANIA  RAILROAD  TO  MEASURE  ELEVATIONS  OF  OUTER  RAILS  ON 
CURVES.  HEIGHT  OF  BRIDGES.  ETC. 


NEW  RAILWAY  CLEARANCE 
CAR 

'X'HE  perfection  of  modern  railway 
■'•  travel  is  made  possible  only  through 
the  most  careful  attention  to  minute 
details.  Curves  must  be  of  the  proper 
degree  and  the 
outer  rail  must 
have  the  correct 
elevation  in  order 
to  maintain  speed 
as  well  as  comfort 
in  travel,  while  the 
amount  of  space  a 
train  has  in  which 
to  pass  buildings 
near  the  track  and 
through  tunnels  is 
most  important  to 
the  safety  of  the 
passenger. 

In  order  to  obtain 
exact  figures  in 
these  matters  as 
well  as  to  establish 
standards  the 
Pennsylvania  Rail- 
road Company  has 
built  what  is  known 
as  a  clearance  car. 
It  is  being  run  over 
every  division  as 
rapidly  as  possible 


'r.'ita.,i , 


The  Recording  Device  of  the  "Cle.\rance  Car' 
.■\s  IT  .AppE.^RS  IN  Use. 


in  order  to  secure  the  measurements  re- 
ferred to  and  also  to  obtain  the  correct 
height  of  bridges  and  other  objects  in 
close  proximity  to  the  right-of-way. 

The  car,  which  is  over  54  feet  long,  is 
built  entirely  of  steel.  The  main  floor  is 
about  four  feet  and  one-half  above  the 
top  of  the  rail,  and 
at  the  front  end 
where  the  templets 
or  measuring  appli- 
ances are  located  is 
a  second  floor  nine 
feet  eight  inches 
above  the  rail.  Both 
floors  are  used 
when  measure- 
ments  are  made. 

All  measurements 
are  taken  at  the 
center  of  the  wheel 
truck  from  which 
clearances  are  com- 
puted. 

Two  men  can 
ordinarily  operate 
the  clearance  car, 
one  taking  readings 
and  the  other  re- 
cording  them. 
Where  clearances 
are  close  and  irreg- 
ular, however,  three 
men  are  required. 

4^ 


A  German  Giant  and  His  Sister.    Astounding 
Abnormalities  in  Nature. 


CLOCK  WOUND  UP  BY 
RUNNING  DOWN  HILL 

LIERE  is  a  clock  that  has  not  a  spring 
*  '■  in  its  entire  works  and  which  is 
wound  once  in  thirty  days  by  merely  lift- 
ing the  dial  to  the  top  of  the  incline  on 
which  it  runs.  This  gravity  clock  gains 
its  motive  power  by  simply  rolling  down 
hill,  and  by  a  clever  arrangement  of 
weights  within  the  case  it  runs  the  dis- 
tance of  sixteen  inches 
in  thirty  days.  The  dial 
itself  does  not  revolve 
with  the  case,  so  it  pre- 
sents the  appearance  of 
an  ordinary  clock  with 
the  numeral  12  at  the 
top.  The  board  upon 
which  the  dial  rolls  is 
inclined  so  as  to  form 
an  8  1/3  per  cent  grade 
and  is  of  polished  ma- 
hogany.    It  should  be 


The  Clock  that  Runs  Down  Hill 


Here's  a  Fisherman  Who  Has  "Proof"  of  His  Story— 
AN  Extraordinary  "Fake"  Photograph. 


understood  that  the  dial  in  its  metal  case 
is  merely  laid  upon  the  board,  there  is  no 
connection  between  it  and  the  works  of 
the  clock,  as  it  is  the  balancing  of  weights 
inside  which  moves  the  hands. 

This  novelty  is  the  work  of  a  Swiss- 
American  watchmaker  and  electrical  in- 
ventor, and  he  makes  the  claim  umC  it  is 
much  cheaper  to  construct  than  an  ordi- 
nary clock,  also  that  it  is  perfectly  accur- 
ate and  embodies  principles  which  are  of 
value  where  extreme  exactness  in  meas- 
uring time  is  required. 
He  has  worked  for  four 
years  upon  this  little 
masterpiece  of  the 
watchmaker's  art.  An- 
other interesting  claim 
is  that  the  clock  would 
keep  going  indefinite-v 
if  set  upon  an  inclined 
plane  of  sufficient 
length  and  that  it  would 
keep  time  perfectly 
meanwhile. 


m 


TRAVELING  BLACKSMITH  SHOP.  WHICH  GOES  FROM  ONE  FIRE  ENGINE  STATION  TO 
ANOTHER,  IN  NEW  YORK  CITY. 


ANOTHER  INSULT  TO  THE  HORSE.  THOUGH  PUT  INTO  SERVICE  BY  THE  WOMAN'S  SOCIETY 

FOR  PREVENTION  OF  CRUELTY  TO  ANIMALS.  PHILADELPHIA. 

Any  horse  driver  can  get  a  bucket  of  water,  free  of  charge. 
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Automatic 
Swimming 
Teacher. 
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Landing  with  Tackle  and 
Fall.  Egg  Rock 
Light.  Mass. 


FOR  EASY 

LANDING 

A  CURIOUS  ar- 
^^  rangement  is  in  use 
at  Egg-  Rock  Light,  in 
Lynn  harbor,  Mass., 
by  the  hghthouse  keep- 
er to  enable  boats  to 
land  on  this  almost 
inaccessible  island  and 
keep  up  communication 
with  the  main  land. 
Frequently  the  water  is 
so  rough  that  boats, 
large  or  small  would  be  dashed 
to  pieces  on  the  rocky  shores  of 
the  island.  So  the  keeper  has 
rigged  a  landing,  built  high  on 
steel  pipes  sunk  into  the  rock 
below  the  surface  for  several 
feet.  This  landing  is  rigged  with 
a  tackle  and  fall  hitched  to  the 
end  of  a  frame  extending  out 
over  the  water  beyond  the  end 
of  the  landing  platform.  A  pul- 
ley runs  along  a  sort  of  trolley 
track  and  after  the  boat  is 
hitched  to  the  tackle  it  is  hauled 
up  out  of  the  water.  It  is  then 
swung  in  over  the  platform  and 
run  by  means  of  the  pulley  and 
track  in  to  dry  land.  It  can  then 
be  hooked  to  another  tackle  and 
hoisted  still  further  inshore. 

In  this  way  the  light  keeper  is 
able  to  receive  visitors  and  sup- 
plies from  the  mainland. 


TEACHING  SWIMMING 

A  NEW  appliance  has  been  brought  out 
■**■  in  England  to  teach  persons  to  swim. 
It  can  be  used  in  covered-in  or  open-air 
swimming  baths,  or  in  the  sea ;  on  land 
for  the  purpose  of  land-drill  in  order  to 
acquire  the  art  of  swimming,  and  it  can 
also  be  fixed  on  a  ship's  deck  so  that 
sailors  may  acquire  the  art.  The  uprights 
are  supported  upon  horizontal  pieces  of 
wood  or  other  material  which  rest  upon 
the  bottom  of  a  swimming  bath,  upon  the 
surface  of  a  play- 
«  ground,  upon  a  floor, 
or  can  be  fixed  on  a 
trolley  so  that  it  may  be 
run  out  into  the  sea. 
The  appliance,  if  made 
of  wood,  is  kept  down 
in  the  water  by  weights 
or  it  may  be  fixed  to 
the  bottom ;  or,  if  made 
of  metal,  it  will  re- 
main down  in  the  water 
by  its  own  superior 
weight. 


The  Automatic  Swimming  Teacher  in  Use. 
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HOW  STRONG  IS  A  BRICK? 

""piIE  title  sounds  like  a  catch  question, 
^  or  foolish  conundrum  but  when  an 
architect  plans  a  jj^reat  building  and 
specifies  the  dimensions  of  pillars,  arches 
and  walls  he  must  have  something  more 
definite  than  his  personal  opinion  of  the 
strength  of  the  material  used  to  guide 
him  in  its  selection. 

The  machine  shown  in  the  photograph 
is  a  huge  press  operated  by  a  screw 
which  forces  the  great  vice-like  jaw  down 
upon  the  material  to  be  tested  as  it  lies 
on  an  anvil.  The  machine  looks  very 
much  like  a  large  scale  with  its  beams 
and  weights,  but  these  fixtures  are  for 
the  purpose  of  re- 
cording   the    pres- 

sure  exerted. 

In  one  of  the 
illustrations  will  be 
seen  a  floor  tile 
about  to  be  tested. 
Many  readers  have 
seen  these  tile  about 
nev^  buildings  and 
some  idea  can  be 
gained  of  the  enor- 
m  o  u  s  proportions 
of  the   press  upon 


.•\  Tile  in  The  Press. 


The  Flow  .Meter  .■vs  Used  in  the  Boiler  Room. 


The  Machine  For  Test- 
ing A  Brick's  Strength. 
.A  pressure  of  150  tons  is 
used. 


which     it     lies     by 
comparison. 

The  machine 
stands  nearly  twice 
the    height    of    an 
ordinary  man  above 
the   floor   while   its 
working   parts   ex- 
tend   below    nearly 
an    equal    distance. 
It     is     driven     by 
means    of    a    belt 
from  any  source  of  power  and  exerts  a 
pressure  of   150  tons  upon  the  material 
placed  upon  its  anvil. 


TO  MEASURE  STEAM  OR 
WATER  FLOW 

T^HE  number  of  pounds  of  steam  per 
^  hour  flowing  past  a  given  point  in  a 
pipe  of  a  given  diameter,  or  the  number 
of  gallons  of  water  or  feet  of  gas  per 
minute  has  always  been  a  more  or  less 
difficult  matter  to  determine  accurately. 
Lentil  the  recent  invention  of  a  meter  for 
this  purpose  the  problem  was  one  which 
involved  the  use  of  considerable  mathe- 
matics. 

The  new  apparatus  consi.sts  of  a  plug 
which  can  be  screwed  into  a  pipe  at  any 
convenient  point  and  when  so  attached  a 
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TELESCOPE  MADE  FOR  TWO. 

In  Switzerland  at  various  prominent  look-out  stations,  are  to  be  found  observation  telescopes  by  means  of  which 
visitors  may  survey  the  wonderful  scenery.  Some  time  ago  it  was  found  mconvenient  to  have  telescopes  throuKh 
which  only  one  person  could  look  at  a  time,  and  the  existing  instruments  were  replaced  with  glasses  which  allow  two 
people  to  use  them  simultaneously. 


tube  extends  from  the  plug  across  the 
diameter  of  the  pipe.  At  equal  distances 
along-  the  tube  are  small  holes  opening 
toward  the  direction  in  which  the  con- 
tents of  the  pipe  is  flowing,  while  at  a 
right  angle  to  these  is  another  similar  set 
of  holes.  The  first  of  these  is  known  as 
the  leading  set,  the  second  as  the  trailing 
set. 

Supposing  the  contents  of  the  pipe  to 
be  water,  the  action  of  the  flow  meter  is 


l-iKST  Fkknch  automobile  Ever  Built. 

It  had  but  three  wheels  and  was  less  clumsy  in  appearance 

than  the  original  American  "explosion  buggy. 
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as  follows:  The  effect  of  the  water  in 
passing  the  leading  set  is  to  develop  a 
pressure  in  the  tube  equal  to  the  static 
pressure  of  the  liquid,  plus  the  pressure 
due  to  velocity  head,  while  in  the  trailing 
set  it  develops  a  pressure  equal  to  the 
static  minus  the  velocity  head.  These  two 
pressures  are  conducted  through  suitable 
pipes  to  the  meter  where  they  enter  cylin- 
ders containing  mercury.  The  mercury 
cylinders  in  turn  control  the  movement 
of  a  finely  pivoted  balance  so  that  as  the 
mercury  rises  in  one  cylinder  and  falls 
in  the  other  due  to  the  variation  of  pres- 
sure the  balance  carries  a  recording  hand 
which  indicates  the  flow  on  the  dial  and 
at  the  same  time  by  means  of  a  pen 
makes  a  continuous  record  on  a  moving 
paper  chart  revolving  with  a  drum.  The 
drum  revolves  by  means  of  an  eight  day 
clock  to  which  it  is  attached. 

The  meter  is  capable  of  adjustment  to 
varying  temperatures  of  the  water  or 
other  contents  of  the  pipe  and  is  said  to 
give  most  accurate  readings  extending 
over  a  period  of  twenty-four  hours'  time 
for  which  the  recording  attachment  is 
designed. 
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MOST  MODERN  OF  LIFEBOATS 

'T'HE  United  States  Life  Saving  Service 
^  has  recently  installed  on  the  sea  coast 
and  Great  Lakes  the  most  modern  life 
boat  used  in  the  world.  The  craft  is 
propelled  by  a  35-horsepower  steam  en- 
gine and  sails,  the  latter  being  used  in 
emergency  cases  only.  It  is  designed  to 
go  long  distances  to  sea,  7S  to  100  miles, 
in  answering  calls  of  distress  signalled  by 
disabled  ships. 

With  a  length  of  36  feet  and  width  of 
9  feet  the  vessel  holds  an  average  of  40 
people,  including  its  crew  of  eight  life- 
savers.  Constructed  with  112  copper 
tanks  to  keep  it  from  sinking,  the  little 
craft  has  a  self-bailing  ai:)paratus  and  is 
self-righting.  In  the  event  of  capsizing, 
a  gun-metal  keel  of  1,500  pounds  rights 
it,  and  the  bailing  apparatus  automat- 
ically relieves  it  of  water.  The  boat  weighs 
eight  tons  and  is  constructed  of  mahog- 
any; the  strongest  and  most  lasting  ma- 
terial for  water  wear. 

Sixty  of  these  modern  power  life  boats 
have  just  been  installed  at  16  of  the  life 
saving  stations,  and  12  additional  ones 
are  now  under  construction. 

During  the  past  year  there  were  1,463 
ship  disasters  coming  within  the  scope 
of  the  life  saving  service.  Within  that 
period  664  lives  were  saved,  while  but  SZ 
were  lost  in  the  74  vessels  which  went 
down  and  were  totally  lost  to  their  own- 
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ers.  While  it  is  primarily  the  province  of 
the  life  saving  service  to  save  and  succor 
the  shipwrecked,  a  considerable  number 
of  persons  not  connected  with  vessels  are 
annually  rescued  from  various  situations 
of  danger  both  on  the  coast  and  land. 
The  cost  of  maintaining  this  service  last 
year  was  $2,249,375.68. 

"  FOR  SALE  ••  SIGNS  AS 
DECORATIONS 

TTHE   store   shown   in  this  photograph 

■*■    has  a  general  resemblance  to  a  page 

taken  from  a  postage  stamp  album,  and 


STORE  FRONT  LOOKS  LIKE  rOST.AGE  ST.\MP  ALBUM. 


GLOBE  CARVED  FROM  STONE  AT  SWANAGE.  ENGLAND, 

It  weighs  forty  tons. 


suggests  the  idea  that  the  owner  might 
have  started  to  collect  "for  sale"  signs. 
As  a  matter  of  fact  he  simply  listed  his 
property  with  seventeen  different  agents, 
each  of  whom  had  the  privilege  of  put- 
ting a  sign  on  the  building,  while  for 
the  sake  of  symmetry  an  agent  with  a 
conspicuous  red  and  white  sign  was  per- 
mitted to  decorate  the  four  corners. 
This  makes  a  total  of  twenty  signs,  which 
instead  of  being  tacked  on  at  random  are 
arranged  as  a  sort  of  decorative  frieze 
across  th^  facade. 

HUGE  STONE  GLOBE 

A  MONUMENT  of  a  very  peculiar 
**■  sort  is  set  up  at  a  place  called  Swan- 
age,  in  the  county  of  Dorset.  England. 
It  consists  of  a  huge  stone  globe  of  the 
world,  measuring  ten  feet  in  diameter 
and  having  a  weight  of  forty  tons.  On 
its  surface  the  outlines  of  the  continents 
and  oceans  are  shown,  the  latter  in  light 


relief.  Carved  into  the  stone  are  lines, 
representing  the  meridians  of  longitude, 
the  parallels  of  latitude,  the  tropics  of 
Cancer  and  Capricorn,  the  Equator,  and 
the  Arctic  and  Antarctic  circles.  The 
axis  of  this  s'lobe  is  inclined  to  corre- 
spond with  the  inclination  of  the  earth's 
axis  with  reference  to  the  ecliptic,  biit 
unfortunately,  perhaps,  through  the 
ignorance  or  indifference  of  the  work- 
men, or  from  some  other  cause,  the 
inclination  is  not  in  the  right  direction. 

Stone  benches  are  placed  around  the 
globe  in  such  positions  as  to  indicate  the 
correct  points  of  the  compass,  with  the 
directions  clearly  lettered  upon  them.  In 
addition  to  this  globe  there  is  lettered 
upon  the  marble  slabs  set  against  the  wall 
opposite,  data  of  a  practical  and  instruct- 
ive sort  concerning  the  earth,  sun,  moon, 
and  planets,  and  their  respective  move- 
ments. The  globe  is  not  very  widely 
known  to  the  family  of  tourists  but  to 
those  who  have  come  upon  it  it  is  an 
object  of  deep  interest. 
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A  E^tto  to  BmU  OIlauB 

^iinat  nf  mg  tnga  ar^  brnk^n.  Olanbg 
an6  nuta  an6  nrang^a  art  bain  for  mg 
tmmnrtal  anuL 

^^tu^  m^,  0^  ^atnt,  a  rar^r  gift  tljan 
tljra^  —  tlf^  mill  tn  hml  fuatlg  mitlj  mg 
brntlf^ra. 

^Put  itttn  %  In^  0f  mg  atnrking  a 
parkag^  nf  rommnn  Ijntt^atg,  mrapp^b 
in  ailu^r  pap^r,  ti^&  mitlj  a  gnl&^n 
airing.  IGiglft  mg  OIt|riatmaa  tr^^  mitlj 
al|ining  ran&ba  nf  ^qnitg  an6  fair 
b^aling. 

^iR^minft  m^ — aa  31  pr^par^  tn  iiatrib- 
ntt  part  nf  my  rnmfnrtabb  anrplna — 
ttjat  tl|^  ^aag  g^n^r na it g  nf  a  aingl^ 
&ag  ran  nntrr  rxrnar  tl^r  l|ar6  in;natir^ 
nf  a  arlftali  gran 


SWINGING  TRAFFIC  ACROSS  AN  ENGLISH  RIVER. 
Traffic  is  so  thick  in  the  River  Tecs,  at  Middlcborou^h.  England,  that  the  ordinary  swing  or  roller  bridge  was  out 
.f  the  Q*-slfon   'independent  of  its  cost,  a  high  bridge  might  have  solved  the  difficulty,  but  «''''„^°""'7,^b°"'  ^''^^^^^^^ 
borough  is  so  flat  as  to  form  practically  an  insurmountable  barrier  to  the  proper  construction  of  an  approach,    Six 

hundred  passengers  can  be  carried  at  one  time. 
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5hriinps_and  Babi^ 


By 
RENE     BACHE 


T\\'0  questions — one  of  them 
relating  to  child  labor,  and 
the  other  having  to  do  with 
shrimps — have  combined  to 
make  a  puzzling  problem  for 
the  wise  men. 

Along  the  Gulf  coast — at  Biloxi,  at 
Pass  Christian,  and  other  pomts  favor- 
ably located  with  reference  to  the  fishery 
— there  are  great  shrimp  canneries,  in 
which  children  bv  the  hundreds,  many 
of  them  very  little  ones,  are  employed. 
The  work  they  do  consists  chiefly  in 
picking  the  shrimps  out  of  their  shells. 
It  is  not  only  very  arduous  labor,  but 
attended  with  an  incidental  hardship  of 
no  ordinary  kind,  inasmuch  as  the 
shrimps  contain  a  chemical  substance  of  a 


corrosive  nature  which  attacks  the  hands, 
causing  the  skin  to  peel  off.  So  power- 
ful is  this  corrosive  that  the  clothes  of 
the  children,  and  even  their  shoes,  as 
they  stand  amid  accumulations  of  the 
shells,  are  eaten  and  destroyed  by  it. 

In  order  to  keep  on  at  their  work, 
the  children  are  obliged  to  harden  their 
hands  by  dipping  them  from  time  to  time 
into  a  solution  of  alum.  They  suffer 
severely.  But  the  distress  they  have  to 
undergo  has  had  nothing  to  do  with  an 
investigation  recently  undertaken  by  the 
government  Bureau  of  Chemistry,  the 
object  of  which  was  purely  commercial. 
The  sufferings  of  the  children  might  be 
ignored,  but  the  chemic  substance  in 
question    eats    the    tins    in    which    the 
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shrimps  are  packed,  causing  perforations. 

So  much  loss  has  been  occasioned  in 
this  way  that  appeal  was  made  by  the 
shrimp  packers  to  the  Bureau  of  Chem- 
istry for  definite  information  as  to  the 
nature  of  the  chemic  substance,  and  for 
a  remedy  for  the  mischief,  if  obtainable. 
In  response,  the  government  experts 
have  made  an  elaborate  series  of  experi- 
ments with  consignments  of  the  long- 
whiskered  crustaceans  shipped  for  the 
purpose  from  FJiloxi,  Miss.  They  have 
succeeded  in  isolating 
the  mysterious  cor- 
rosive, and  in  reduc- 
ing it  to  the  form  of 
crystals.  It  is  a  some- 
what complex  com- 
pound, to  which  the 
name  "monomethyla- 
min"  has  been  given. 

One  fact  ascer- 
tained long  ago  by  the 
packers  was  that  the 
corrosive  substance 
seems  to  disappear 
when  the  shrimps 
have  been  preserved 
for  a  while  with  ice. 
If  they  are  caught  at 
some  distance  from 
the  packing  houses, 
they  are  commonly 
iced  in  the  boats ;  or, 
if  taken  near  by,  they 
are  sometimes  laid 
down  in  ice  for  a 
day  or  two,  during 
which  time  they  ap- 
pear to  lose  the  pecul- 
iar chemic  property 
described.  This  (say 
the  experts )  is  be- 
cause the  substance 
concerned  is  volatile, 
and  much  of  it  evapo- 
rates and  passes  off 
while  the  shrimps  are 
on  ice.  But  it  is  evi- 
dent that  a  good  deal  remains,  for,  even 
when  the  shrimps  are  thus  treated,  the 
cans  containing  them  will  rapidly  cor- 
rode unless  lined  in  some  way — prefer- 
ably with  parchment  paper. 

So  much  having  been  said  for  the 
commercial  side  of  the  question,  which  is 
all  that  interests  the  packers,  it  is  almost 


Shipped  from  Baltimore  to  Shuck  Oysters 
ON  THE  Gulf  Coast. 


equally  worth  while  perhaps  to  consider 
the  unfortunate  situation  of  the  children 
employed  in  the  canneries.  But,  inas- 
much as  the  conditions  in  their  case  are 
in  no  way  different  from  those  governing 
child  workers  in  the  oyster  canneries,  it 
may  be  as  well  to  bunch  them  all  to- 
gether in  a  discussion  of  the  subject. 

Not  long  ago,  at  Cedar  Keys,  Fla., 
half-a-dozen  children  were  placed  on  a 
scow  to  shuck  oysters  for  a  local  can- 
nery. The  scow  went  adrift,  being  car- 
ried away  from  its 
moorings  by  a  storm, 
and  all  but  one  of  the 
little  workers  per- 
ished. The  matter 
did  not  get  into  the 
newspapers.  It  was 
only  a  few  children 
more  or  less  any  way, 
and  advertisement  of 
the  happening  might 
have  been  harmful  to 
the  packers. 

As  a  matter  of  fact, 
children  of  more  ten- 
der age  are  employed 
in  the  shrimp  and 
oyster  canneries  than 
in  any  of  the  cotton 
mills  of  the  South, 
some  of  them  being 
only  four  or  five 
years  old.  The 
method  of  handling 
the  oysters  consists 
in  piling  them  into 
small  cars  and  run- 
ning them  into  big 
"steam-chests,"  out  of 
which  they  come  with 
their  shells  open,  so 
that,  when  spread  on 
long  tables,  it  is  an 
easy  matter  to  take 
out  the  "meats."  This 
is  the  task  allotted  to 
the  children,  who.  un- 
der the  stern  eye  of  a  "shucking  boss," 
cut  the  meats  out  of  the  shells  and 
transfer  them  to  tin  buckets,  ready  for 
canning. 

This  is  an  immense  industry  in  the 
Gulf  States.  At  Pass  Christian,  Miss., 
and  other  points  great  numbers  of  chil- 
dren are  employed  to  shuck  oysters  in 


SHLXKIN'G  OYSTERS  UNDER  THE   WATCHFUL  EVE  OF  THE   BOSS  AT  BILOXI.  MISS. 

The  workers  in  thesi- canniTi<-s  arc  obliu'-d  to  stand  and  walk  about  for  many  hmirs  every  day  on  the  hard  and  sharp 

oyster  shells      Often  they  cut  their  hands  on  tluni.     They  are  continually  saturat.d  with  steam  and  moisture,  or 

'exposed  to  cold  winds.     The  odors  of  the  oysters  that  have  -Kone  bad"  ar.>  nauseating;. 


the  canneries.  Nearly  all  of  them  are 
of  foreig-n  parentat^e,  and  largely  they 
are  Poles.  They  are  often  housed  under 
the  most  squalid  and  insanitary  condi- 
tions, and  it  is  beyond  question  that  many 
of  them  die  from  the  hardships  they  are 
obliged  to  endure. 

Most  of  these  children  come  from 
^Maryland  and  Delaware.  They  are  em- 
ployed during  the  summer  and  early  fall 
in  the  vegetable  and  fruit  canneries  of 
those  States,  and  are  shipped  to  the  South 
in  flocks  to  shuck  oysters  and  pick 
shrimps  through  the  winter  and  spring. 
When  autumn  arrives,  agents  for  the 
shrimp  and  oyster  packers  visit  Balti- 
more and  other  large  towns  in  that  part 
of  the  country,  and  pick  up  as  many  poor 
hnmigrants  as  they  need,  especially 
among  the  Poles — the  Italians  having  be- 
come wary  through  experience.  Such 
families,  usually  provided  with  plenty  of 
children,    are   persuaded   to   go   by   the 


promise  of  free  transportation  and  of  the 
payment  of  their  return  passage — the 
latter  expectation  being  nearly  always 
unfulfilled.  \'ery  ignorant  and  commonly 
unacquainted  with  any  language  except 
their  own,  they  are  helpless  to  protect 
themselves,  and,  once  herded  on  board 
steamers,  they  have  no  chance  to  escape. 
Filled  with  the  hope  of  going  to  a 
warm  latitude — where,  they  are  told,  they 
can  pick  oranges  otif  the  trees — they  are 
carried  to  Biloxi.  Appalachicola,  Pass 
Christian,  and  other  places  where  the 
shrimp  and  oyster  canneries  are  located. 
While  at  work,  they  commonly  live  under 
such  conditions  of  squalor  as  would  not 
be  tolerated  in  the  most  poverty-stricken 
quarter  of  any  Northern  city.  The  pay 
is  small,  and  for  the  children  often  not 
more  than  ten  cents  a  day :  but  a  good 
deal  of  Northern  capital  is  most  profit- 
ablv  invested  in  the  canneries,  and  the 
big'  dividends  they  yield  are  largely  de- 


49^ 


CHILDREN   BY  THE   HUNDREDS  WORK    ALONG    THE    GULF    COAST    PICKING  SHRIMPS  OUT  OF 

THEIR  SHELLS. 

Shrimps  contain  a  cfiumical  substance  of  a  corrosive  nature  which  attacks  the  hands,  causing  the  skin  to  peel  off.    In 

order  to  keep  on  at  their  work,  the  children  are  obliged  to  harden  their  hands  by  dipping  them  from  time  to 

time  in  a  solution  of  alum.     They  suffer  severely. 


rived  from  the  labor  of  mere  infants. 
Dr.  A.  J.  McKelway,  Secretary  of  the 
National  Child  Labor  Committee  (which 
has  its  headquarters  in  New  York), 
says :  "Our  chief  adversary  in  the  fight 
for  a  better  child  labor  law  in  Florida  has 
been  the  owner  of  an  oyster  cannery  at 
Appalachicola.  I  visited  his  factory,  and 
saw  acres  of  oyster  shells  fifteen  feet 
deep,  a  great  proportion  of  which  had 
been  shucked  by  little  children." 

Lewis  W.  Hine,  a  special  agent  of  the 
Committee,  writes : 

"From  statements  made  by  themselves, 
I  have  record  of  thirteen  children  em- 
ployed in  the  Gulf  Coast  canneries  from 
three  to  five  years  of  age,  twenty-five 
from  six  to  eight  years  of  age,  and  fif- 
teen from  nine  to  eleven  years  of  age. 
The  mother  of  three-year-old  Alma  told 
me  proudly  'Yes,  Fm  learnin'  her  the 
trade.'  The  little  one's  sisters,  Grace  and 
Maud,  three  and  five  years  old,  helped, 
but  Alma  was  'the  fastest.' 

"It  is  not  rare  to  see  children  four  and 


five  years  old  struggling  with  the  rough 
and  heavy  oyster  shells,  and  in  one  day 
earning  about  five  cents.  The  earnings 
of  the  very  little  ones  are  usually  not 
over  five  cents  a  day.  Bill,  a  lad  of  five, 
said  he  made  fifteen  cents ;  and  his 
mother  added,  'He  kin  when  he  wants  to 
work,  but  he  won't  keep  at  it.'  Several 
children  of  seven  to  eight  years  earn 
from  ten  cents  to  'two  bits.' 

"I  wish  I  could  take  you  into  one  of 
the  long,  dingy  shucking  sheds  at  three 
o'clock  some  cold  damp  morning.  You 
would  find  several  hundred  women  and 
children  lined  up  on  both  sides  of  the  low 
cars  of  oysters  which  have  just  been 
steamed  in  order  that  tKey  may  be  more 
easily  opened.  The  shucking  is  a  simple 
process,  and,  as  the  bodies  of  the  workers 
sway  back  and  forth  with  rhythm,  one  is 
reminded  forcibly  of  sweatshop  scenes  in 
the  large  cities." 

An  agent  reporting  from  Bayou  La 
Batre,  Ala.,  says : 

"At  this  place  I  inspected  one  of  thir- 


SHRIMPS  AND  BABIES 


501 


teen  oyster  canneries  which,  scattered 
along-  the  Gulf  Coast,  are  owned  by  a 
single  firm.  I  counted  a  dozen  boys  and 
girls  who  appeared  to  be  under  twelve — 
half  of  them  under  ten.  One  little  girl — 
a  man  said  she  was  three  years  old — was 
shucking^  oysters.  The  manager  told  me 
that  all  hands  began  work  in  the  morn- 
ing- at  three  o'clock.  'When  they  don't 
get  up  by  then'  he  explained,  'I  go  and 
get  them  up.'  They  toil  continuously 
until  four  o'clock  in  the  afternoon- — not 
stopping  for  lunch,  but  'just  eating  a  bite 
now  ancl  then  while 
working.'  "  

In  this  cannery 
there  were  a  num- 
ber of  children  of 
seven  and  eight 
who  had  already 
been  shucking  for 
several  years. 
There  was  no 
school  in  the 
neighborhood.  The 
little  ones,  like  their 
elders,  were  paid 
by  the  "pot" — a  pot 
holding  four 
pounds  of  shucked 
oysters,  for  which 
the  toiler  received 
five  cents.  Their 
output  was  from 
one  or  two  pots,  for 
the  very  small  tots, 
to  eight  or  nine 
pots,  per  day. 

The  workers  in 
these  canneries  are 
obliged  to  stand 
and  walk  about  for 
many  hours  every 
day  on  the  hard 
and  sharp  oyster 
shells.  Often  they 
cut  their  hands  on 
them  severely. 
They  are  continu- 
ally saturated  with 
steam  and  moist- 
ure, or  exposed  to  cold  wind.  The  odors 
of  the  oysters  that  have  "gone  bad"  are 
nauseating. 

The  managers  of  the  canneries  are 
much  on  their  guard  against  the  child 
labor  investigators,  and  it  is  only  by  the 


A  Tot  That  Gathers  Cranberries  in  Maryland  in 

THE  Autumn.  Shucks  Oysters  and  Picks  Shrimps 

in  Mississippi  During  the  Winter. 

Her  services,  for  which  she  is  paid  but  a  few  cents  a  day, 

are  helping  to  make  Northern  capitalists  rich. 


exercise  of  very  wily  tactics  that  the  lat- 
ter are  able  to  secure  informatimi  and 
photographs.  A  "padrone"  at  a  Dunbar, 
La.,  establishment  said  to  an  agent  of 
the  Committee :  "You  bet  I  have  a  hell 
of  a  time  getting  'em  down  here.  I 
have  to  tell  'em  all  kinds  of  lies  to  get 
'em."  At  this  place  mere  babies  were 
engaged  in  shucking  oysters — two  of 
them  only  four  years  old.  A  sign,  con- 
spicuously exhibited,  read:  "Children 
under  fourteen  years  of  age  not  allowed 
to  work  in  this  factory."  The  shucking 
boss,  when  asked 
to  explain,  replied : 
"  'Twould  take  a 
sherifif  all  his  time 
to  keep  the  kids 
from  working." 

At  Bay  St.  Louis. 
Miss.,  m  any  of 
the  children  en- 
gaged in  picking 
shrimps  were  found 
suffering  from 
bleeding  fingers. 
-They  said  it  was 
an  acid  in  the  head 
of  the  shrimps  that 
made  the  trouble. 
One  cannery  man- 
ager explained  that 
six  hours  was 
about  all  the  most 
practiced  h  a  n  d  s 
could  stand  of  this 
sort  of  work  in  a 
day.  Then  their 
fingers  were  so 
sore  that  they  had 
to  stop,  soaking 
them  in  alum  to 
harden  them  for  a 
renewal  of  the  toil 
the  following 
m  o  r  n  i  n  g.  The 
mother  of  one 
three-year-old  girl 
said :  "She  reall> 
does  help  consider- 
able." So  likewise 
did  a  five-year-old  sister. 

Indeed,  the  shrimp  packers  say  that 
unless  the  pickers  begin  at  a  very  early 
age,  they  never  attain  high  proficiency. 
Mr.  Hine  found  one  eleven-year-old  girl 
who  said  that  she  earned  a  dollar  a  day 


502 


TECHNICAL   WORLD    MAGAZINE 


agricultural  in  character, 
and  therefore  not  subject 
to  the  same  objections  as 
labor  in  factories.  There 
could  be  no  more  mistaken 
view  of  the  case. 

The  vegetable  and  fruit 
canners  d  e  p  e  n  d  almost 
wholly  for  their  supply  of 
labor  upon  women  and 
children,  who,  on  account 
of  the  perishability  of  the 
products,  are  compelled  to 
work  overtime  to  an  extent 
almost  unknown  in  any 
other  industry.  It  is  not 
unusual     for    young    girls 


This   One-Room   Hut    "Housed" 
Family   of  Ten  Cranberry 
Pickers  in  the  New 
Jersey  Marshes 


when  shrimps  were  big 
They  vary  more  or  less  in 
size.  A  fisherman  told  him 
that  last  year,  on  good 
days,  his  seven-year-old 
girl  and  nine-year-old  boy 
each  made  ninety  cents  a 
day. 

In  a  cannery  at  Biloxi, 
on  an  occasion  when  an 
agent  visited  it,  shrimps 
happened  to  be  scarce  for 
the  time  being,  and  the 
management  decided  not  to 
start  work  until  daylight. 
For  over  an  hour  100 
women  and  children — about  twenty 
of  them  under  twelve,  and  some  only  five 
or  six  years  of  age — sat  or  stood  about 
in  the  darkness,  enveloped  by  a  fog  that 
drenched  their  clothing,  simply  to  hold 
places  at  the  picking  tables. 

All  of  which  seems  very  dreadful.  Yet 
it  would  be  a  great  mistake  to  suppose 
that  such  conditions  prevail  only  in  the 
South.  In  New  York  State,  New  Jer- 
sey, Delaware,  and  Maryland  immense 
numbers  of  children  are  employed  by  the 
owners  of  vegetable  and  fruit  canneries, 
and  are  hardly  better  treated.  Regula- 
tion of  such  employments  has  been  neg- 
lected almost  entirely  by  the  law-making 
authorities,   on  the  ground  that  it   was 


The  One  Room  in  Which  the  Ten  Existed. 


thus  employed  to  toil  from  eighty  to 
ninety  hours  a  week — the  hours  of  labor 
in  some  canneries  in  New  York  State 
being  eighteen  out  of  the  twenty-four. 
From  the  cities  there  is  a  yearly  exodus 
of  Italians  and  Poles,  who  seek  this  kind 
of  work  for  the  summer  months.  Moth- 
ers take  nursing  infants  with  them,  and 
children  four  years  of  age  are  sometimes 
seen  busily  engaged  in  stringing  beans. 
Beans  are  the  crop  that  call  for  most 
hand  labor,  for  the  reason  that  no  ma- 
chine capable  of  doing  the  work  has  yet 
been  invented.  At  the  height  of  the  bean 
season,  which  lasts  six  weeks,  the  can- 
nery bosses  get  their  people  out  at  4 
A.   M..  and  keep  them  busy  until  mid- 
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AN  EXPERT  SHRIMP    PICKER    THE   BOY   AT   THE   RIGHT-WHO   BEGAN    HIS     CAREER"   AT   AN 

EARLY   AGE. 

Shrimp  packers  say  that  unless  the  pickers  start  when  very  younj;  they  never  obtain  a  hitfh  degree  of  proficiency. 


night.  The  pay  is  a  cent  to  a  cent  and  a 
half  a  pound,  and  the  adult  workers  keep 
at  it  as  long  as  they  can  stay  awake, 
paying  no  heed  to  the  needs  of  the  chil- 
dren. 

The  living  quarters  provided  by  the 
canners  are  often  shamefully  over- 
crowded. Sometimes  fifty  people  (men, 
women,  and  children)  are  housed  in  an 
old  barn ;  or  shacks  of  poorest  construc- 
tion may  be  erected,  allowing  one  small 
room  to  a  whole  family  of  adults  and 
children.  Often  several  hundred  per- 
sons live  together  without  any  provision 
for  the  decencies  of  life,  and  under  hy- 
gienic conditions  which  would  be  deemed 
by  any  municipality  impossible  to  tol- 
erate. 

This  is  an  industry  that  is  growing  by 
leaps  and  bounds.  In  one  New  York 
State  cannery  the  Child  Labor  Commit- 
tee found  three  hundred  children  under 
fourteen  years  of  age  hard  at  work. 
Mere  infants  are  pressed  into  service  to 
add  to  the  family  income — especially  at 
the  bean  season,  their  small  fingers  being 


particularly  dexterous  in  bean-stringing. 
They  sit  close  to  mother  or  sister,  work- 
ing for  hours  at  intense  speed.  At  night 
it  is  not  uncommon  to  see  a  whole  family 
of  children  fall  asleep  over  the  work, 
while  the  parents  keep  stolidly  on. 
Necessarily,  lack  of  sleep,  exposure  to 
inclement  weather,  and  insufficient  or  un- 
suitable food  make  havoc  with  the  health 
and  lives  of  the  little  ones. 

One  of  the  worst  features  of  the  sys- 
tem described  is  that  it  deprives  the  chil- 
dren of  the  opportunity  of  education. 
Many  families  continue  to  work  at  late 
crops  until  Chri.stmas,  and  meanwhile 
the  boys  and  girls  are  kept  away  from 
school.  Complaint  has  been  made  in  the 
city  of  Bufifalo  that  the  cannery  children 
are  excessively  backward.  Before  they 
are  able  to  catch  up  with  their  classes, 
they  are  carried  oft  early  in  June  to  the 
canneries. 

Negro  slavery  has  been  abolished  in 
this  coimtry.  but  child  slavery  has  taken 
its  place  to  a  very  large  extent.  Apart 
from  the  oyster  and  shrimp  canning  in- 
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At  Work  in  the  New 


d  11  s  t  r  y, 
h  o  w  e  ve  r, 
only  its 
agricultural 
— or  quasi- 
agricultural 
— phase  is 
here  dis- 
cussed. 
Where  ac- 
tual farming 
is  concerned 
—the  little 
ones  are  be- 
ing forced 
to  labor  in 
steadily  lu- 
cre a  s  i  n  g 
numbers — 
as,  for  ex- 
am pie,  in 
the    V  e  g  e- 

table  gardens  of  the  Atlantic  seaboard. 
Over  wide  areas  devoted  to  the  produc- 
tion of  "garden  truck" — whether  for  the 
supply  of  fresh  vegetables  to  the  cities 
or  for  canning  purposes — they  are  em- 
ployed in  large  groups ;  compelled  to 
occupy  unsanitary  shanties,  and  toiling 
under  harsh  overseers  whose  only  in- 
terest is  to  obtain  from  them  the  maxi- 
mum of  profit. 

The  canners  provide  sheds  in  which 
the  preparation  and  cleaning  of  vegeta- 
bles is  done — such  processes,  that  is  to 
say,  as  hulling  strawberries,  stemming 
cherries  and  plums,  cleaning  tomatoes 
and  apples,  and  shucking  corn.  But 
here  (as  stated  in  a  recent  report  of  the 
Child  Labor  Committee)  "the  resem- 
blance to  agriculture  stops,  for  in  speed- 
ing,   intensity   of   application,   and   long 


hours,  can- 
ning work 
is  as  ex- 
hausting as 
any  other 
form  of  fac- 
tory labor." 
Such  are 
the  c  o  n  d  i- 
tions  which 
are  coming 
more  widely 
to  prevail  in 
agricultural 
districts, 
where  —  as 
in  the  sugar 
beet  section 
of  the  West 
,  „  „  — children 

Tersey  Cranberry  Bogs. 

are  e  m- 
ployed  to  do 
all  kinds  of  farm  labor,  from  weeding  to 
plowing.  It  is  a  new  and  profitable  mode 
of  exploiting  childhood  for  profit,  and,  un- 
less an  effective  stop  is  put  to  it  by  legis- 
lation, it  will  steadily  grow  because  there 
is  money  in  it.  In  the  East  the  cranberry 
pickers  are  mostly  children — many  of 
them  mere  mites,  six  years  old,  who  are 
paid  five  or  six  cents  a  day  for  their  labor. 
The  food  they  get  is  usually  unsuitable 
and  often  inadequate,  and  at  night  they 
sleep  under  filthy  bedclothes  in  wretched 
shacks  erected  for  their  accommodation. 
The  Child  Labor  Committee  recently  se- 
cured a  photograph  of  one  hut  in  a  New 
Jersey  cranberry  bog  which  afforded 
sleeping  quarters  for  a  family  of  ten, 
adults  and  children.  Its  interior  dimen- 
sions— a  single  room — were  eleven  by 
ten  feet! 
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THERE  are  at  least  a  thousand 
cities  and  towns  in  the  United 
States  which — so  far  as  the 
safety  of  their  inhabitants  is 
concerned — might  as  well  be 
built  on  the  shuddering  slopes  of  Mt. 
Vesuvius.  And  if  the  people  themselves 
fly  in  time  and  escape  there  is  no  human 
power — once  the  crisis  comes — wdiich 
can  save  their  property  from  destruc- 
tion. 

In  the  middle  of  a  May  afternoon, 
more  than  twenty  years  ago,  an  earthen 
dam  across  the  Little  Conemaugh  River 
gave  way  under  the  pressure  of  a  tre- 
mendous flood.  Before  sunset  2,000  lives 
had  been  wiped  out,  $10,000,000  worth 
of  property  destroyed,  and  Johnstown 
swept  off  the  map  of  Pennsylvania. 

That  was  a  warning  which  any  sane 
man  might  be  expected  to  heed. 

Last  fall  another  dam,  across  the  nar- 
row valley  of  Freeman's  Run,  slipped 
and  broke  to  pieces  under  the  hammering 
of  the  flood  water.  Nearly  one  hundred 
people  were  drowned  and  crushed  to 
death,  property  w^orth  $6,000,000  was 
destroyed  in  the  village  of  Austin. 

Austin  is  also  in  Pennsylvania.  This 
second  warning  to  the  State  of  Pennsyl- 
vania— the    first    unheeded — may    serve 


also  as  a  warning  to  the  whole  country. 
There  is  no  state  in  the  union  which  does 
not  need  it.  And  Pennsylvania  seems  to 
be  heeding  the  warning,  for  two  men. 
Superintendent  F.  X.  Hamlin  and  M.  C. 
Bailey,  who  had  charge  of  the  water 
supply  on  the  afternoon  of  September 
30,  when  the  dam  went  out,  have  been 
held  to  the  grand  jury  on  a  charge  of 
manslaughter. 

Within  a  week  of  the  Austin  disaster 
the  wires  brought  word  of  the  wiping 
out  of  the  business  section  of  the  village 
of  Black  River  Falls,  Wisconsin.  Floods 
in  the  Black  River  burst  through  two 
dams,  tore  the  foundations  from  under 
the  fifty  chief  buildings  of  the  village, 
twelve  miles  away,  sent  the  people  flying 
to  the  -hills,  happy  to  escape  with  their 
lives.  The  property  loss  was  a  million 
dollars. 

The  twenty  years  between  Johnstown 
and  Austin  were  dotted  thick  with  simi- 
lar warnings,  men,  women  and  children 
swept  away  and  drowned,  property  wiped 
out  of  existence.  At  least  eighty-one 
dams  of  considerable  size  burst,  un- 
leashing ruin,  during  those  twenty  years. 
A  glance  at  the  table  will  show  how  wide 
spread  over  the  country  has  been  the 
disaster. 

JOS 
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THE  CROTON  DAM   RESERVOIR.  WHICH  HOLDS.  TO  A  DEPTH  OF  100  FEET.   PART  OF  NEW 

YORK  CITY'S  WATER  SUPPLY. 
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Thirty-two  Large  Solid  Masonry  Dams  That  Have  Failed  Since  1890. 

March,   1S91.      Portlanil.  Me.     Dam  25   feot  high  and   175   feet  long.  t,-   ,       .    , 

December   22.    1892.      Pine   Ridge.   Cal.      Dam   :!7    feet   high,    100   feet   long.    40   feet   thick   at   base. 
March    13,   1894.     Dam   on   Indian   Creek,   Boise.    Idaho.  „„    ^     ^   .^-  , 

April    27     1895       Epinal,    France.     The  Bouzey   dam,    72   feet   high,    1.700    feet   long,    63    feet   thick    at 

the   base     13   feet   at   the   top.    failed   from   under-pressure   on    the   base. 
October   10,    1895,    Scranton.    Pa.        Rubble   masonry   with   dressed    granite   face. 

March    31,    1897.      Minneapolis,    Minn.,   across   the   Mississippi    River,  ,       ^,  ->««•. 

April   30,    1899.     Minneapolis,   Minn.,   across  the  Mississippi   River.      Dam   of  ashlar  masonry,    20   feet 

April  7  'f900  Austin,  Texas.  Across  the  Colorado  River.  This  dam  of  first  class  masonry  65  feet 
high   and    1  100   feet   long   is   one  of   the   most   notable   failures   in   history. 

November  16,    1900.      Richelieu.   Quebec.     Waste   gate  section   of  this  dam   failed,  ,,„,,„ 

March  18,  1901.  Danielsonville,  Conn.  The  bulkhead  section  of  the  20-foot  dam  failed,  partly 
wrecking   the   power   house.  ,„.   , 

March   12.   1902.      Manchester,   Conn.     Dam  30   feet  high  and   17..   feet  long. 

June   8,    1902.      Ashland,    N.   H.      A  dam   14   feet  high. 

N^vember'sO.'  1902.    'Richelieu.  Quebec.     One  section  of  this  dam   28   feet  high  went  out  entirely. 

December   28,    1902.      Tallahassee.   Ala.      Tallapoosa   river.      Height  30   feet.      Length   »0'i   feet. 

December  28,   1902.      The  upper  dam  belonging  to  the  same  company  failed  on   the  same  date. 

December   ''S     190"       Anderson.    S.    C.   Seneca  River.      Dam    40    feet   high   and   about   600    feet   long. 

December   28^    1902.      Columbus.    Ga.      Chattahoochee   River.      Dam    40    feet    high 

On    this    day    the    Hoods    due    to   a    heavy    storm    swept    out    the    four    large    dams    mentioned 
above  and   a  number  of  smaller  ones. 

April   1,    1903.      Roxbury,    Vt.,      Dam    24    feet   high. 

September,    1906.      Dam    at    Durango.    Mexico.      15    feet    high. 

August    23,    1907.     Traverse    City.    Mich. 

Dayton.    Ohio.     Part   of  dam   washed   out   before   completion. 

Strbudsburg.    Pa.      This   dam   about    20   feet   high    failed    entirely.  ,  .  ,.  v, 

Decorah     Iowa.      Da^   went   out   entirely   shortly   after   completion,   wrecking   the    power   house. 

Delhi,  Ontario.  Dam  was  partly  destroyed  during  construction  January,  1906,  and  after  com- 
pletion  was  again   washed  out   on  August   11.    1906. 

Rock  Hills.  S.  C.      A  large  masonry  dam  failed  at  this  point  in  1900. 

Muscoda.    Wis.      Masonry   dam    failed   at   this   point. 

Kalamazoo,     Mich. 

Orillia,   Ontario.      This   dam   failed   April    7,    1904,    shortly  after   completion. 

Clifton    S    C — Pacolet.   3.   C. — Glendale.    S.    C. 

The  three  dams  above  named   failed   in  the   great  storm  of  June  6.   1903.      A   number  of  other 
lesser  dams  went   out  on   the   same   date. 


Thirty-five  Large  Earth  Dams  That  Have  Failed  Since  1890. 

May  10,  1890.      Nebraska  City,  Neb.     Two  dams.     17  feet  high  each. 

May   21,   1890.      Gunnerson,   Cal. 

August,   1891.     South  Fork,   Pa. 

June   4,    1892.      Sparlansburg,    Pa. 

August   6.   1893.      Portland,   Me.      45   feet   high. 

May,   1894.      Lima,    Mont. 

Mav   25,    1894.      Avoca.   Pa. 

November  3.   1894.     Ansonia.  Conn.     40  feet  high. 

July   14,    1897.     Matteawan,   N.   Y.      Two  dams,    respectively   28   feet   high   and   340   feet   long,    and    M 

feet   high   and   400   feet   long. 
October,    1898.      Snake   Ravine.    Cal.      64    feet    high. 
July  2,   1900.      Grand   Rapids.   Mich.      30   feet   high. 
October.   1900.      Wilmington,   Del.     10  feet  high. 

March   11.   1901.      Providence,   R.   I.      Two  dams  respectively   17   feet  and    18   feet  high. 
April   21,    1901.      Middlefield.    Mass.      30   feet   high. 
May   19.    1901.     Wichita  Falls,   Tex. 
October  13.    1901.      East   Liverpool,    Ohio. 
May  29.    1902.     Connellsville.   Pa. 
September   17,    1902.      Ctica.    N.    Y.      70   feet   high. 
October.    1902.     Camden,    N.   J. 

Feb.   22.  1903.      Shelton.  Conn.      Two  dams  25   feet  high  and  110   feet  long. 
April  li.   1903.     Delta.   Colo.     34  feet  high.     Two  years  old. 
May  16.   1903.     Circleville,   Utah. 
May  16,   1903.     Lemont,   Pa. 
July  5.   1903.     Jeannette.   Pa. 
December   15.    1903.      Heledon.   N.   J. 
July   17.    1904.     Scottdale,    Pa.      60   feet   high. 
May.   1905.      Hotchkiss.  Colo.     Two  dams  30   feet   high. 
July,    1905.      Bridgeport,   Conn. 
September   3,    1905.      Sherburne,   N.   Y.      Two  dams.      34   feet   high. 


Large  Dams  That  Have  Failed  Since  1890. 


Solid    masonry    dams. 

Earth    dams     

Rock   filled    dams 

Steel   dams    

Total    


In    only    four    or    five    states — Rhode  built     or     maintained.     Almost     every- 

Island,    Massachusetts,    Connecticut   and  where  greedy  or  ignorant  private  inter- 

Colorado — has    there   been   even    a   pre-  ests  have  been  permitted--free  from  the 

tense  of  protecting  people  and  property  inspection     of     state    engineers — to    pen 

against  the  danger  of  dams,  improperly  back    great    floods    behind    dams    which 
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Forces  That  Tend  to  Destroy  Dams. 
1.  Water  behind  dam  exerts  pressure  per  square 
foot  of  62.5  pounds  for  each  foot  of   its  depth. 
Thus  at  fifty  feet  below  the  surface  the  pressure 
tending  to  push  the  dam  out  of  place  is  3,125  pounds 
persquare  foot.  2.  Water  finding- its  way  under  the 
foundation  of  the  dam  exerts  an  upward  pressure  of 
62.5  pounds  for  each  foot  the  foundation  is  below 
the  water  level.  Thus  at  the  fifty  foot  depth  such 
upward    pressure   would   be  3.125  pounds    per 
square  foot.    The  weight  of  the  dam.  which  en- 
ables it  to  resist  the  horizontal  pressure  of  the 
dam   behind  it,  would   be  lessened   by  3,125 
I     pounds  for  each  square  foot  of  surface.    3.  In 
,  \J\\\\\\       high  water,  when  a  big  head  is  flowing  over 
\  0\\V^\       ^^^  dam.  the  water  tends  to  shoot  out  along 
\^'>-    w     aline  perpendicular  to  the  face  of  the  dam. 
\v\      In  this  way — as  shown  in  diagram— a  par- 
■  v^     tial  vacuum  is  created,  which  may  increase 
^  \V   the  pressure   against  the  dam  to   the   ex- 
'    jf    ten   pounds  per   square  inch,  or 
.  1,440    pounds    to     the 

'^i^v^^^r-'^'j"^  V^l*     «    square  foot  of  surface. 
aue  (o  y  ^      jjj     northern    lati- 

tudes ice  pressure   against  a   dam 
may     amount     to    the     enormous 
\     amount  of  fourteen  tons  per  square 
y\  foot. 

\\\N^  There  are  as  many  other 

v\v\^  destructive  forces  of  minor 

Ao^sNvV     consequence. 


.^5;rw&7g^ 


J^Lble    Afasonry 


■^^ 
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were  certain,  sooner  or  later,  to  break 
and  let  ruin  loose  upon  the  countryside. 
And  the  excuse  has  always  been  that 
nothing  must  be  done  to  interfere  with 
the  growth  of  business. 

But  whatever  the  menace  of  the  dam 
in  the  past,  the  time  has  now  come  when 
to  delay  longer  the  passage  and  enforce- 
ment of  strict  and  scientific  inspection 
laws  will  be  w^orse  than  criminal  care- 
lessness. 

The  swift  growth  of  great  cities,  -the 
tremendous  development  of  irrigation 
projects,  industry's  incessant  demands 
for  new  and  greater  sources  of  power, 
have  forced  the  building  of  a  dozen  dams 
where  one  was  built  ten  years  ago.  And 
each  of  these  new  dams  may  hold  back 
an  ocean  of  water,  by  the  side  of  which 
the  flood  which  swept  away  Johnstown 
is  the  contents  of  a  pint  cup. 

In  the  Adirondack  region  of  New 
York  state  alone  there  are  more  than 
twenty  great  reservoirs,  each  blocked  by 
a  dam  built  by  the  state  or  some  great 
power    company,      The    dam    at    Delta, 
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N.  Y.,  is  an  even  hundred  feet  in  height. 
The  Ingham's  Mill  dam  towers  up 
twenty-five  feet  higher  still.  If  the 
ninety  foot  dam  at  Hinckley  were  to  col- 
lapse a  wall  of  water  half  a  mile  wide 
and  thirty  feet  high  would  sweep  down 
the  rich  and  populous  Mohawk  valley. 
The  great  reservoir  at  Conglingsville 
will  impound  more  water  than  Lake 
George — which  is  thirty-six  miles  long. 
A  break  there  would  send  a  fifty  foot 
wave  down  the^  Hudson  River — who  can 
calculate  the  destruction  and  loss  of  life? 
The  Olive  Bridge  dam,  which  is  to  form 
the  Ashokan  reservoir  to  supply  New 
York  City  with  water,  climbs  up  210  feet 
above  the  level  of  bed-rock  and  measures 
twenty-nine  feet  across  the  top.  The 
Crescent  dam,  which  impounds  the 
waters  of  the  upper  Mohawk  for  the  use 
of  the  New  York  barge  canal,  creates  a 
reservoir  four  miles  long,  by  two  wide, 
with  an  average  depth  of  thirteen  feet 
of  water. 

There   are   in   New   York   state   alone 
more    than    five    hundred    large    power 
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(lams     and     several     limes     that     many 
which   arc  big  enough  to  threaten   seri- 


tliing  hkc   a  tliorongh   examination  and 
inspection    of   even    the    larger   dams    in 
the  state. 

The  situation  in  most  of 
the  other  states  is  much  like 
that  in  New  York,  except 
that  only  three  or  four  of 
them    have    even   began   to 


Thk  FJrokkn  Dam  Two  Mii.ks 
Abov)".  Austin. 


Houses  Dropped  by  the  Flood 

AT  Austin.  Penna.  When  the 

Dam  Above  the  Town 

Broke. 


ou.s  damage  to  near-by 
communities.  Fright- 
ened by  the  disaster  ai 
Austin,  Pa.,  the  recent 
New  York  legislature 
made  a  start  at  state  in- 
spection for  the  benefit 
of  the  unsuspecting  pub- 
lic. But  it  is  only  a 
start.  A  single  engineer 
is  appointed  at  a  salary 
of  $3,500  a  year.  Work- 
ing ten  hours  a  day  it 
would  take  him  at  least 
ten  years  to  make  any- 


The  Main  Break  in  the  Concrete  Dam  Above  Austin. 

This  photograph  was  taken  from  the  inside  of  the  dam.  which  is  fifty  feet  high. 

-     and  about  thirty  feet  wide  at  the  base.    The  break  here  is  about  forty  feet 

wide,  and  forced  out  the  enormous  block  of  cement  seen  just  outside 

the  dam.  and  also  swerved  the  left  section  of  the  dam  around. 

It  was  at  this  point  that  the  water  rushed  through 

to  the  doomed  town. 


Property  Lops  Was  About  One 
Million  Dollars. 


WHEN  THE   DAM   WENT  OUT   AT  BLACK  RIVER   FALLS.  WIS. 


make  a  start  on  thorough-going,  scien- 
tific inspection.  In  the  far  west  some  of 
the  recent  dams  are  the  greatest  of  their 
kind  in  the  world.  The  Roosevelt  dam 
in  Arizona,  for  instance,  towers  up  276 
feet  and  measures  700  feet  from  side  to 
side. 

The  tremendous  strains  which  a  large 
dam  is  called  on  to  endure  are  little 
understood  by  the  lay  public.  Until 
recently  even  engineers  have  overlooked 
some  of  the  danger-factors. 

The  pressure  against  the  face  6f  a 
dam  increases  by  62.5  pounds  per  square 
foot  for  every  foot  in  depth  of  the  water 
behind  it.  At  one  foot  from  the  surface 
the  water  exerts  a  pressure  of  62.5 
pounds  against  the  dam ;  at  ten  feet  the 
pressure  is  625  pounds ;  at  the  bottom  of 
a  dam  100  feet  high  the  down-stream 
pressure  is  6,250  pounds.  These  strains 
are  easily  calculated  and  provided  for. 

But — as  illustrated  by  the  recent  dis- 
aster in  Austin — the  water  may  also  exert 
an  equal  pressure  upward.  Forcing- 
its  way  through  light  strata  at  the  bot- 
tom of  the  dam  it  gets  under  the  struc- 
ture and — if  the  water  behind  the  dam  be 
one  hundred  feet  deep — immediately 
exerts   an   upward    pressure    of    6,250 


pounds  to  the  square  foot.  In  this  way 
it  greatly  reduces  the  weight  resistance 
of  the  dam  against  the  down-stream 
pressure  of  the  water  behind  it.  By 
such  a  combination  of  forces  the  Austin 
dam  was  first  pushed  forward  from  its 
base  and  then  cracked  into  half  a  dozen 
huge  blocks  of  concrete. 

Even  if  a  dam  is  anchored  to  the  bed- 
,  rock,  with  no  possibility  of  water  getting 
under  its  foundations,  there  is  still  dan- 
ger of  loss  by  upward  pressure.  In  a 
dam  of  solid  reinforced  concrete,  for 
instance,  unless  the  greatest  care  is  taken, 
more  or  less  of  a  joint  will  be  left  be- 
tween the  layers  of  concrete  laid  on  suc- 
cessive days.  Under  high  pressure,  near 
the  bottom  of  a  tall  dam,  water  will  be 
forced  into  these  joints  with  the  possi- 
bility of  so  weakening  the  structure  as  to 
insure  its  destruction  with  the  coming 
of  the  first  flood. 

These  hazards  are  continuous  and  to 
be  expected  under  normal  conditions. 
But  few  structures  built  by  man  are  so 
certain  as  are  dams  to  be  subject  to 
abnormal  tests  by  the  almost  resistless 
forces  of  nature.  Yearly  it  is  probable 
that  great  floods  will  sweep  down  the 
water-sheds  and  perhaps  double  the  pres- 
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THE  BLACK  RIVER   FALLS  FLOOD   AND  NEW   YORK  STATE  BARGE  CANAL. 

In  the  top  photo  is  shown  Main  Street  bridge,  which,  right  side  up.  was  carried  for  a  lialf  mile.  The  lower  photo 
shows  the  Crescent  dam.  erected  to  impound  thi;  waters  of  the  Upper  Mohawk.  A  remarkable  feature  are  its  gaps, 
which  can  be  closed.  When  the  canal  and  these  gaps  are  closed,  a  reservoir  is  formed,  four  miles  long  by  two  wide, 
pressing  against  this  dam. 


sure  behind  the  dams  which  block  their 
way.  If  the  dam  holds,  the  flood  water 
may  force  its  way  round  the  ends  of  the 
masonry  and  sweep  away  the  earth  and 
rubble  wings.  That  is  what  happened  in 
Wisconsin  at  the  two  dams  on  the  Black 
River,  with  the  result  that  the  frightened 
people  of  Black  River  Falls  looked  down 
a  few  hours  later  on  a  swirling  river 
covering  the  land  where  had  stood  their 
banks  and  business  houses. 

Imminent    death    and    destruction    for 
thousands  of  people  are  penned  behind 


the  walls  of  a  thousand  dams  in  the 
United  States  alone.  Even  when — as  at 
Austin — warning  is  given  that  the  wall 
is  too  weak  corporation  managers — 
their  own  lives  not  in  danger — are  too 
often  willing  to  take  a  chance  with  the 
lives  and  property  of  other  people. 

Dividends  must  be  paid !  Business 
must  not  be  interfered  with !  Not  until 
the  people  learn  to  look  after  their  own 
interests  will  the  people  get  the  protec- 
tion to  which  they  are,  in  all  justice, 
entitled. 


5// 
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THE    FEDERATED 
MARKETING  CLUBS 

By 
FRANCIS    B.    ATKINSON 

Secretary  Central  Committee  on  Organization 


CENTRAL  COMMITTEE  ON   ORGANIZATION 

Mrs.  M.  S.  Grainger,  President  Illinois  Fed- 
eration of  Women's  Clubs;  Arthur  G.  Graham, 
President  Small  Park  and  Play  Ground  Associa- 
tion, Evanston ;  Dr.  C.  H.  Treadwell,  Jr.,  6220 
Jefferson  Ave.,  Chicago;  Mrs.  J.  H.  Jaffray, 
Vice  President  Cook  County  League  of  Women's 
Clubs;  Mrs.  F.  H.  Ralsten,  5509  East  End  Ave., 
Chicago;  Dr.  Rachel  Hickey  Carr,  4810  Lake  Ave., 
Chicago;  Grace  E.  Cody,  1554  E.  64th  St.,  Chi- 
cago. Mrs.  Harriette  T.  Treadwell,  Chairman 
Social  Committee  of  Chicago  Equal  Suffrage 
League,  formerly  President  of  the  Chicago 
Teachers'  Federation;  Francis  B.  Atkinson,  Asso- 
ciate Editor  of  Tfxhnical  World  Mag.\zine; 
John  Fitzpatrick,  President  of  Chicago  Federation 
of  Labor;  Mrs.  Harry  S.  Hyman,  Chairman  Pro- 
gram Committee  of  the  Illinois  Federation  of 
Women's  Clubs;  Mrs.  George  Vosbrink,  Vice 
President  for  the  First  District,  Illinois  Federation 
of  Women's  Clubs ;  i\Irs.  Freeman  Brown,  Presi- 
dent of  Cook  County  League  of  Women's  Clubs ; 
Miss  Jennie  F.  W.  Johnson,  President  of  the 
South  Side  Equal  Suffrage  League;  Mrs.  M.  S. 
Hartshorn,  Chairman  of  Woman's  Party,  of 
Cook  County;  Mrs.  C.  E.  Clifton,  President  of 
Woman's  Club  of  Evanston ;  E.  R.  Pritchard,  Sec- 
retary of  Chicago  Health  Commission ;  Mrs.  E. 
L.  Bay,  President  Woodlawn  Woman's  Club ; 
Mrs.  Thomas  H.  Hall,  President  Millard  Avenue 
Woman's  Club. 

THERE  has  jtist  been  launched  in  Chi- 
cago a  movement  which  is  expected, 
sooner  or  later,  to  infltience  the  health 
and  the  pocketbook  of  every  family  in  the 
United  States. 

Under  the  name  of  "The  Federated  Mar- 
keting Clubs,"  housewives  in  small  towns 
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and  in  different  parts  of  larger  cities 
are  to  be  organized  intcj  groups  for 
the  purpose  of  controlling  the  quality,  the 
weight,  and  the  price  of  their  purchases. 
The  three  great  objects  of  the  Feder- 
ate-' Marketing  Clubs  are: 

1.  Pure  food. 

2.  Guaranteed  weights  and  measures. 

3.  Fair  prices. 

The  movement  differs  from  similar 
purchasing  clubs  in  that  it  pro])Oses  to 
co-operate  with  both  the  manufacturer 
and  the  retailer  of  food  products. 

The  Committee  has  found 
that  for  the  purpose  of  giving 
the  plan  of  the  INIarketing 
Clubs  a  fair  trial,  no  new  or- 
ganization is  necessary.  In 
most  cases  the  already  existing 
Women's  Clubs  are  in  excel- 
lent position  to  take  up  the 
work. 

The  plan  of  operation. 
which  has  been  carefully 
worked  out,  is  the  result  of  a 
study,  both  of  the  success- 
ful experience  of  co-operative 
societies  in  Great  Britain, 
Denmark,  and  other  European  countries, 
and  of  the  failures  of  scores  of  similar 
organizations  in  the  United  States.  Mr. 
Atkinson,  Secretary  of  the  Committee, 
has  given  nearly  a  year  of  time  to  per- 
fecting the  plan,  and  has  had  the  aid  and 
advice  of  many  leaders  in  similar  w'ork 
in  various  parts  of  the  country.  The 
plan  as  a  wdiole  is  described  in  the  pre- 
liminary   constitution    of   the    Federated 
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and  their  sanitary  condition  approved. 
In  the  nature  of  things,  this  list  as 
first  sent  out  will  be  incomplete  and  ten- 
tative. bVom  month  to  month,  additions 
will  be  printed,  and  if  any  of  the  manu- 
facturers named  at  present  on  the  list 
shall  fall  away  from  their  present  stand- 
ards, that  fact  will  also  be  made  known. 
As  a  second  step  in  the  preliminary 
campaign,  weights  and  measures  used  by 
dealers  patronized  by  club  members  will 
be  ins]iected  and  stamped  by  expert  of- 
ficials under  the  direction  of  The  Feder- 
ated Marketing  Clubs. 

A  little  later  the  work  of  se- 
curing fairer  prices  for  the 
best  products  will  be  under- 
taken, and  in  this  work  it  is 
expected  that  the  retail  mer- 
chants will  be  glad  actively  to 
co-operate.  On  this  point, 
Dr.  Harvey  W.  Wiley,  the 
famous  chief  of  the  Bureau  of 
Chemistry,  at  Washington, 
writes : 

"Of  course,  I  am  just  as 
anxious  as  possible  that  food 
shall  be  pure  and  wholesome, 
and  I  am  also  anxious  that  the  prices 
to  the  producer  may  increase  and  the 
prices  to  the  consumer  decrease ;  but  at 
the  same  time  I  would  not  deny  the 
necessary  middlemen — for  we  cannot  get 
along  without  them — a  just  profit." 

The  plan  has  been  studied  and  pro- 
nounced practical  by  a  leading  corpora- 
tion lawyer,  by  a  considerable  number  of 


social  workers  in  various  parts  of  the 
Marketing  Clubs,  which  is  now  ready  for  country,  and  by  leading  wholesale  and 
distribution  to  people  wishing  to  organ-      retail  grocers. 


ize  local  societies 

It  is,  of  course,  understood  that  it  will 
be  some  months  before  many  of  the 
projects  outlined  in  the  constitution  will 
be  carried  to  completion,  but,  from  the 
start,  there  are  certain  practical  steps 
which  may  be  effectively  taken  by  a  local 
club  in  even  the  smallest  town. 

As  the  first  concern  of  every  purchas- 
ing housewife  should  be  the  purity  of  the 
food  products  which  she  purchases,  a 
list  is  now  being  prepared  of  food  prod- 
ucts the  purity  of  which  has  stood  the 
test  of  expert  chemical  and  other  an- 
alyses. In  most  cases,  also,  the  factories 
in  which  these  food  products  are  pre- 
pared  have  been   examined  by   experts, 


In  an  early  number  of  the  Technical 
^^'oRLD  Magazine  a  description  will  be 
printed  of  the  organization  of  the  two 
first  large  Federated  ^Marketing  Clubs 
which  are  now  being  formed  in  Chicago. 

In  the  meantime  those  desiring  to  be- 
come members  of  the  club  or  who  are 
for  any  other  reason  interested  in  the 
plan  can  secure  further  information  by 
writing  to  the  Secretary,  Francis  B.  At- 
kinson,  4939   Mncennes   Ave..   Chicago. 

To  become  a  member  of  the  Marketing 
Club,  simply  send  your  name  and  address 
to  the  Secretary.  We  will  be  pleased  to 
hear  from  officers  and  members  of  other 
co-operative  groups,  however  small. 
Membership  involves  no  expense. 


Two  Points  of  \'ie\v 
Mr.  Davies'. 

"LJELLO,  hello.  Yes, 
*"  ^  this  is  Mr.  Davies. 
Yes,  this  is  the  state 
factory  inspector's  of- 
fice.  What  can  I  do  for 

you?" 

"Why?  Because  your 
client  discharged  her 
for    telling-    the    truth" 

^  "That 

lies  with  you.    I'm  here 
to  enforce  the  law.     When  my  assistant 
asked  her  in  his  presence,  she  said  she 
worked  eleven  hours  and  he  discharged 

her  on  the  spot,  for  telling  it" 

-"Use  your  influence  against  me  with 


F.ACTORY  Owners 
This 


Can't  Browbeat 
Man. 


the  legislature?  If  you  think  you  can 
browbeat  me  into  violating  the  law  I  am 
appointed  to  enforce,  in  order  to  get 
your  help  in  making  more  laws,  you  are 

trying  that  game  on  the  wrong  man" 

"Take  it  to  the  governor  will 


you  ?  Well  give  my  compliments  to  the 
governor  and  tell  him  I  still  have  charge 
of  the  office  in  Chicago  and  am  enforcing 
the  laws.  Don't  forget  to  tell  him  I  am 
State  Factory  Inspector." 

This  talk  over  the  phone  shows  what 
Edgar  T.  Davies,  State  Factory  Inspect- 
or of  Illinois,  is  up  against  every  day. 

When  Mr.  Davies  became  Factory 
Inspector  there  was  not  a  line  in  the 
statutes  about  hygiene,  ventilation,  sani- 
tation, guarding  machinery ;  now  Illinois 
has  the  best  in  the  United  States.  Mr. 
Davies    has    been    the    chief    factor    in 


drafting  every  law  that 
has  passed.  He  was  on 
the  Commission  that 
made  the  study  of  Oc- 
cupational Diseases  and 
drafted  the  bill  that  be- 
came a  law,  putting 
Illinois  in  the  lead  of 
all  the  states  on  that 
matter.  He  has  estab- 
lished a  technical  de- 
partment which  gives  a  purely  technical 
study  to  industrial  plants.  On  orders 
from  his  office,  eight  million  dollars  have 
been  spent  by  various  plants  in  the  in- 
terest of  employees,  in  wash  rooms,  rest 
rooms,  ventilation,  restaurants  and  other 
things  promotive  to  physical  health  and 
comfort. 

Mr.  Davies  is  closely  in  touch  with 
many  of  the  organizations  for  social  re- 
form. He  is  president  of  the  Interna- 
tional Association  of  Factory  Inspectors, 
for  the  second  time,  the  only  such  in- 
stance in  the  Association's  history.  He 
is  a  member  of  the  National  Civic  Fed- 
eration, the  Aiuerican  Academy  of  Po- 
litical and  Social  Sciences,  on  the  Execu- 
tive committee  of  the  American  Asso- 
ciation for  the  Promotion  of  Labor 
Legislation,  and  member  of  the  Juvenile 
Protective  Association  of  Chicago.  He 
was  chairman  of  the  Commission  that 
drafted  the  Child  Labor  Law.  He  is  a 
lawyer,  doctor,  executive,  constructive 
reformer,  all  in  one. 
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JUST  LOVES  UNCLE  SAM'S  MONEY 


T~'HOUGH  money  may  be  the  root  (jf 
■*■  all  evil,  that  doesn't  stop  Abrani 
Piatt  Andrew,  No.  4,  from  dabbling  np 
to  his  ears  and  nose  in  money.  In  fact 
he  takes  a  delirious  joy  in  swashing 
around  in  green  and  yellow  backs  and 
gold  coins.  But  he  isn't  a  money  getter 
in  the  sense  that  the  exceedingly  shrewd 
Mrs.  H.  Green  of  New  York  City  is, 
nor  a  financier  in  the  sense  that  Hetty's 
esteemed  townsman,  J.  P.  Morgan,  hap- 
pens to  be.  He  is  just  a  plain  govern- 
mental authority  on  finance :  no  puts 
nor  calls ;  no  compound 
interest,  no  loans  at 
usurious  rates  —  no 
mance  about  it  at  all. 

Shortly  after  his  in- 
auguration President 
Taft  began  to  look  for 
someone  to  reorganize 
the  business  of  making 
our  m  o  n  e  y.  Radical 
changes  were  deemed 
necessary  and  it  was 
important  that  the  right 
man  be  found  to  make 
them.  The  President 
was  steered  into  Abram 
Piatt  Andrew,  No.  4. 
as  being  the  right  man. 
He  was. 

Eleven  months  later 
Mr.  Andrew  had  re- 
organized the  several 
mints  and  assay  offices, 
reduced  the  number  of 
employes  by  more  than 


500  and  effected  an  annual  saving  in  the 
department  of  $320,000.  That  job 
cleared  up,  they  next  turned  him  loose 
a>  assistant  Secretary  of  the  Treasury 
in  charge  of  the  fiscal  bureaus,  which 
])Osition  he  still  fills.  He  ought  to  be 
about  due  now  for  a  change  for  Andrew 
is  not  the  type  of  man  who  is  static;  he 
is  dynamic,  always  on  the  move,  with 
the  tendency  of  movement  upward.  He 
is  considered  so  valuable  an  authority 
upon  the  theory  of  money,  banking  and 
commercial  crises,  that  when  former 
Senator  Aldrich  went 
abroad  to  study  foreign 
banking  systems  Andrew 
was  selected  to  ac- 
company him  in  the 
capacity  of  fiscal 
expert.  Upon  his 
return  from  Europe 
he  was  given  charge 
of  editing  the  forty 
volumes  comprising 
the  publications  of 
the  National  Alone- 
tary  Commission.  He 
is  an  "Officier  d' 
Academic, "  a  title 
conferred  upon  him, 
in  1906,  for  his  ef- 
forts in  the  propa- 
gation of  interest  in 
French  literature,  of 
which,  as  one  might 
surmise,  he  is  a 
devout  and  enthusi- 
astic student. 


WHEN   DIRECTOR  OF  THE  MINT   HE   FIRED  5(J0  EMPLOYES   THEREBV    EFFECTING    -^N   ANNU.AL 
SAVING  OF  OVER  $300,000:  NOW   ASSISTANT  SECRETARY   OF  THE  TREASURY. 
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Hates  Sick  People  so  Much  He  Wants  to  Make 
Them  All  Well. 


TTHERE'S  a  hot  foot-race  on  in  Louis- 
•■■  iana,  with  one  Dr.  Oscar  DowHngf, 
President  of  the  State  Board  of  Health, 
and  sturdy  Old  Disease  as  the  entries  in 
the  race.  Dr.  Dowling  is  so  big  and- robust 
and  healthy  himself,  he  just  can't  abide 
having-  sick  people  anywhere  around,  so 
he's  gone  into  a  whirlwind  contest 
to  make  'em  all  well.  Sanitation  and 
laws  of  healthful  living  are  good  things 
for  a  whole  state  to  know  something 
about,  and  quick,  too ;  in  fact,  the  quicker 
the  better.  So  what  does  this  contemner 
of  the  unsound  do  but  rush  a  health 
train  all  over  the  state.  It  covered  7,000 
tniles,  made  250  towns,  and  150,000  peo- 
ple got  the  lectures.  Then  with  new 
worlds  to  conquer  Dr.  Dowling  carried 
his  exhibit  to  the  National  Medical  Con- 


vention at  Los  Angeles 
last  July.  The  exhibit 
showed  everything  in  the 
way  of  prevention,  from 
saving  little  Willie  from 
whooping  cough  to  pre- 
venting grandpa  from 
going  to  an  untimely 
grave  from  ague,  chill  or 
smallpox.  Low  vitality  in 
a  nation,  Dr.  Dowling 
maintains,  implies  lack  of 
intelligence;  the  basis  of 
achievement,  he  says,  is 
a  sound  body.  Powerful 
peoples  are  healthy  peo- 
ples. 


Louisiana  Slate  Board  of  Health 


SCHEDULE   OVER 


SOUTHERN  PACIFIC 

-^;i  HAULED    FREEI^*- 


Of  the  SOnilKRN  PACIFIC 

You  Are  CordialinnyftertQ  Visit  (lie  Train 

We  Want  Pure  Food.  I'ure  Drugs,  Uclter  Doctors,  Cleaner 
Homes  and  Better  Living  for  the  Individual  :>nd  for  the  Slate. 

.  4>H-  O.SCAK  1>')WL1NG.  Pt™d™t. 

ia?*-  S.  D.  PcJKTKR.  .-ilatt  Sanitarian  am!  Dirrelor   Hi,.>k  Worm  Com. 

^{SS  AG.SFS  Ml.)RRIS.  InHructur  S<:h<«.l  and  Heme  Ihg.eni:. 


-movint;   pktukk.s  at  night 
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Believes  That  Curs  and  Convicts 
Are  But  Dogs  and  Men. 


GIVE    THE    CRIMINAL    A    CHANCE 


"I  GUESS  they  must  be  all-yellow,  if 
■*  you  can't  make  a  half-way  decent 
dog  out  of  a  cur,  or  a  half-way  respect- 
able man  out  of  a  criminal.  But  just 
keep  on  kicking  one  and  persecuting  the 
other  and  neither  will  be  any  earthly 
good." 

But  reform  of  criminals  is  a  slow 
business  and  requires  knowledge  of  con- 
ditions. Yovi  can't  rush  up  to  a  convict 
in  his  cell,  shed  tears,  offer  him  a  bunch 
of  flowers,  and  express  regret  to  the 
wardens  that  they  haven't  got  a  nice, 
gentle  murderer  in  stock,  with  whom 
you  could  condole  over  the  affliction  of 
his  incarceration.  Oh,  dear  no!  So 
Charles  R.  Henderson — Professor  in  the 
University  of  Chicago — who  holds,  in 
essence,  the  philosophy  set  forth  at  the 
beginning  of  this  sketch,  went  into  the 
business  of  convict-studying  many 
years  ago.  His  studies  in  the  field 
of  prison  reform  have  carried  him  to 
Italy,  France.  Germany,  and  England. 
They  know  all  about  him  over  in  Europe. 
They  recognize  him  there  as  one  of  the 


world's  experts  in  prison  and  reform- 
atory work.  Up  in  ^Milwaukee,  where 
they  don't  believe  a  man  is  a  beast  just 
because  he  happens  to  be  in  jail,  and, 
therefore,  don't  find  happiness  in  con- 
fining him  in  a  genuine  wild  animal  den, 
a  few  flights  of  steps  somewhere  below 
the  street  level,  they  are  about  to  erect 
a  prison  that  will  be  fit  to  live  m.  Dr. 
Henderson  has  been  asked  to  outline 
plans  for  the  construction  of  this  police 
station  on  the  basis  of  humane  ideas. 

We  are  behind  almost  all  the  nations 
of  Europe  in  our  local  prisons,  says  Dr. 
Henderson.  Yet  we  lead  the  world  in 
reform  schools  and  reformatories,  like 
that,  for  instance  at  Elmira,  New  York. 
Germany  leads  the  world  in  such  prisons, 
the  one  at  Bremen,  in  particular,  sur- 
passing all  others. 

Next  year  Dr.  Henderson  will  de- 
liver a  course  of  lectures  in  five  uni- 
versity cities  of  India,  three  of  them 
being  Bombay,  Calcutta  and  Madras. 
He  has  engagements  to  lecture  at  the 
University  of  Yokahama,  Japan. 

sn 


VACATIONS  FOR  HORSES 


r  VER  hear  of  the  horse  vacations  that 
^-^  are  becoming-  a  fad  in  Cincinnati? 
The  Ohio  Humane  Society  has  ostensibly 
brought  it  about,  but  it  is  really  Miss 
Cora  Dow.  If  you  ever  saw  any  of  her 
stationery  or  advertising  matter,  you 
haven't  failed  to  note  this  little  legend, 
on  the  corner  or  the  back,  or  somewhere : 
"A  square  deal  for  the  horse.  We  be- 
lieve every  horse  deserves  three  ample 
meals,  daily ;  water  frequently ;  proper 
shoes;  a  blanket  in  cold  weather;  two 
weeks  vacation  annually.  Throw  away 
the  whip." 

She  not  only  has  that  on  all  her  sta- 


She  also  takes  a  great  interest  in 
dogs,  but  dogs  can  take  care  of  them- 
selves better  than  horses.  After  she  had 
had  a  few  men  fined  for  brutality  toward 
their  horses,  she  worked  out  other 
schemes  for  ameliorating  the  condition 
of  the  animals. 


Takes  the  Tired 
City  Animal  to 
THE  Fresh  Fields 
OF  the  Country. 


tionery,  but  she  has  got  other  firms  with 
which  she  does  business  to  do  the  same. 
Besides,  there  is  a  nice  little  folder  with 
a  picture  of  a  horse's  head  on  the  out- 
side and  a  lot  about  the  horse  on  the  in- 
side and  a  horse's  prayer  to  his  master; 
and  those  folders  have  been  sent  out  by 
the  hundred  thousand.  Now  the  horses 
are  taken  out  to  the  country  two  weeks 
each  summer  to  live  on  an  equine's 
equivalent  for  fried  chicken  and  cream, 
same  as  the  rest  of  us.  Charity,  she  be- 
lieves, should  begin  with  the  animal  in 
the  barn  as  well  as  with  the  human 
being  in  the  home. 


But  Aliss  Dow  is  not 
a  sentimentalist  in  this 
humane  work.  D  Dn't 
get  that  idea  into  yDur 
head  for  a  single  instant. 
Miss  Dow,  if  she  were  a 
man,  would  be  called 
hard-headed ;  that  is,  in 
a  business  sense.  She 
has  an  organization  in 
her  home  city  of  about  a 
dozen  drug  stores,  run 
on  first-class  commercial  lines.  She  is 
giving  her  competitors  in  the  business 
world,  as  well  as  the  misusers  of  dumb 
beasts,  something  to  think  about.  She  is 
a  very  concrete  example  of  the  combina- 
tion in  the  single  individual  of  broad  hu- 
manitarianism  and  good,  shrewd  com- 
mon sense. 

It  is  a  much  mooted  question  in  the 
city  on  the  Ohio  whether  Miss  Dow's 
reputation  as  a  lover  of  animals  equals 
that  of  her  fame  as  a  business  organizer. 
The  numbers  on  both  sides  of  the  argu- 
ment are  about  equally  balanced,  and  the 
vote  has  always  been  a  tie. 

Aside  from  mere  kindness  to  the 
horse,  isn't  it  a  good  business  prop- 
osition to  let  him  rest  up  once  a 
year? 


j/<j 
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K1C11\KD  KEARTON.THE  ENGLISH  MOTION  PICTURE  NATUR- 
ALIST. AND   HIS  THREE  SONS. 
•  Mr    Kearton  has  caught  nature  awing,  and  afoot.  slecpitiK.  wakhis. 
dining,  or  preying  in  every  feathered,  furred,  skinned  or  scaled  form. 


WILD    LIFE    IN    MOVING    PICTURES 

By 
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^ROM  the  be.s:inning-  man  has 
known  the  wariness  of  wild  bird 
and  wild  beast.  It  was  left  for 
the  photographer  of  the  un- 
tamed to  learn  their  wayward- 
ness. Shyness  and  fear  can  be  overcome 
by  a  sort  of  coaxing  courtesy  but  no 
finally  fixed  habit  of  intimacy  can  take 
from  the  woods'  people  traits  which  or- 
dinarily are  accounted  human. 

Self  consciousness  is  largely  developed 
in  bird  and  mammal.  Coyness  is  a 
marked  characteristic  and  they  have  a 
wholly  exasperating  custom  of  flirting 
with  man's  anxieties,  especially  if  man 
happens  to  be  a  photographer,  bent  on 
getting  his  subject  "right."  Richard  Jef- 
fries said  "The  wild  creatures  are  un- 
certain," and  Jeffries  knew  them.  The 
moving  picture  machine  finally  has  en- 
abled man  to  catch  not  only  the  wild 
creatures  themselves,  but  their  moods  and 
their  manners.     It  has  given  us  an  in- 


sight into  emotions  made  manifest  by 
wing  flutter  or  by  the  fear  mirrored  in 
the  eye.  We  get  love,  hate,  disdain,  ani- 
mosity, affection  and  contempt  as  accu- 
rately as  if  expressed  in  speech. 

It  was  only  twenty  years  ago  that  pho- 
tography began  to  concern  itself  with  the 
wild  life.  The  "snapshot"  of  another  day 
was  that  taken  at  a  bird  as  it  rose  from 
the  covert,  or  at  a  rabbit  as  it  scurried  for 
its  hole.  Then  if  fortune  was  good  the 
reward  was  a  dead  bird  or  a  dead  rabbit. 
Now  another  and  a  better  kind  of  "snap- 
shot" is  content  to  let  the  quarry  wing  it 
or  leg  it  to  safety,  the  sporting  instinct 
being  satisfied  with  a  brace  of  pictures 

for  a  bag. 

It  was  an  excited  interest  which  nature 
lovers  showed  in  the  first  life  pictures  of 
birds  on  their  nests,  of  antelopes  standing 
in  the  "stock  stillness"  of  surprise,  or  of 
pumas  showing  their  snarling  faces 
through  the  crevices  of  the  rocks.     Pic- 
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tures  of  this  kind  multiplied  but  their 
interest  and  beauty  held,  is  holding  and 
probably  will  continue  to  hold.  Photo- 
graphic invention  finally  made  still  life 
into  moving  life,  and  astounded  spec- 
tators at  cinematograph  "shows"  saw 
street  parades,  military  maneuvers,  bat- 
tleship practice,  and  men  and  women 
actively  engaged  in  business  and  house- 
hold callings,  with  every  vital  essential 
present  except  that 
of  sound.  Then  it 
was  that  an  English 
nature  lover's 
thoughts  traveled 
from  the  streets  to 
the  fields,  and  sug- 
gestion was  made  to 
another  nature  lover 
that  moving  pictures 
of  the  family  life  of 
the  wild  creatures 
might  be  possible. 
"All  nature  pictures 
are  'moving'  pic- 
tures" was  the  an- 
swer to  the  sug- 
gestion, "but  it  is 
worth  trying  for  the 
love  of  it." 

Two  brothers, 
Cherry  and  Richard 
Kearton  of  the  Yorkshire  yeoman  stock, 
fine-fibred  men  whose  forebears  had  be- 
queathed them  an  affection  for  the  soil 
and  all  that  springs  from  it,  undertook 
to  bring  nature's  children  in  picture  form 
but  instinct  with  every  attribute  of  life, 
from  the  remote  places  to  pass  in  review 
before  man  walled  in  by  the  bricks  and 
imbedded  in  the  mortar  of  his  civilization. 
I  believe  that  Cherry  and  Richard  Kear- 
ton were  the  first  students  of  nature  to  at- 
tempt to  make  moving  pictures  of  ani- 
mate nature. 

It  is  certain  that  the  Yorkshire  broth- 
ers were  the  first  to  give  to  civilization 
the  perfect  panorama  of  the  fields,  the 
transcription  in  picture  of  the  ways  of  the 
creatures  who  because  of  man's  persecu- 
tion daily  play  hide  and  seek  with  death, 
and  yet  manage  to  get  a  joy  out  of  life. 

Their  work  shows  every  phase  of  the 
existence  of  bird  and  mammal  from  the 
first  day  of  living  until  the  last  day  when 
in  the  weakness  of  age,  as  some  men  be- 
lieve, the  eagle  and  the  wren,  the  lion 
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A  "Portrait"  of  the  Viper.  England's  Only 

Poisonous  Reptile,  Which  Has  Been 

Lured  to  the  "Sitting." 


and  the  mouse,  separate  from  their  fel- 
lows to  die  alone. 

Today  Cherry  Kearton  is  in  India,  de- 
termined to  secure  moving  pictures  of 
Bengal  tigers  in  the  jungle.  If  you  want 
moving  pictures  of  a  "man  eater"  you 
cannot  shoot  him.  The  livelier  he  is, 
the  more  determined  on  taking  than  on 
"being  taken,"  the  better  the  picture  and 
the  greater  the  achievement.  Moving- 
picture  work  in  the 
wilds  is  no  play. 
Richard  Kearton, 
because  of  an  acci- 
dent which  befell 
him  when  climbing 
cliffs  to  secure  home 
life  pictures  of  the 
sea  birds,  is  lame. 
He  slipped  and  went 
down  from  a  dizzy 
height.  There  was 
no  surgeon  within  a 
day's  journey.  To- 
day partially  crip- 
pled, he  undertakes 
feats  of  tramping 
and  climbing  which 
would  kill  ambition 
in  most  adventurous- 
minded  naturalists. 
With  his  brother, 
has  caught  nature 
awing  and  afoot,  sleeping,  waking,  din- 
ing, or  preying  in  every  feathered, 
furred,  skinned  or  scaled  form,  in  every 
mid-  and  corner-field  of  the  British  Isles 
and  in  most  of  the  wnld  places  in  the 
north  of  the  neighbor  continent. 

It  has  been  said  that  the  moving  pic- 
ture gives  "every  vital  essential"  of  na- 
ture except  that  of  sound.  Richard 
Kearton  supplies  the  deficiency.  The 
mavis  is  caught  in  the  "midst  of  its 
music."  You  see  the  song  bubbling  like 
the  bobolink's  from  its  throat.  And  then 
you  hear  it. — but  Kearton  does  that.  He 
imitates  closely  most  of  the  voices  of  the 
wild.  He  lures  to  a  "sitting"  many  a 
bird  which  is  led  into  full  belief  that  a 
rival  singer  is  trying  to  preempt  the 
thicket. 

In  the  last  year  of  the  Roosevelt  ad- 
ministration Richard  Kearton  came  to 
this  country,  bringing  with  him  some  of 
the  first  adequate  moving  nature  pictures 
ever  taken.     They  were  almost  entirely 


Richard     Kearton 
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scenes  in  the  life  history  of 
British  hirds  and  mam- 
mals. Science  was  skep- 
tical. "The  thing-  is  im- 
possible." President  Roose- 
velt invited  Mr.  Kearton  to 
show  his  pictures  in  the 
East  Room  of  the  White 
House.  The  members  of 
the  government's  Biolog- 
ical Survey,  scientists  all, 
the  members  of  the  Cosmos 
Club,  scientists  nearly  all, 
foreign  ambassadors,  cabi- 
net officers  and  educators, 
all  interested  but  mainly 
unbelieving,  came  at  the  in- 
vitation of  the  President, 
the  host  of  the  evening, 
who  if  he  had  doubts,  also 
had  a  warm  willingness  to 
be  "shown." 

That  night  there  was 
marveling  in  the  big  White 
House  chamber  where  tra- 
dition has  it  Dolly  Madison 
used  to  hang  up  the  house- 
hold wash  to  dry.  Scien- 
entists  and  laymen  saw  the 
hawk  hover  and  then  swoop  for  its  prey ; 
saw  the  mallard  pitch  into  the  marsh 
and  then  startled,  whip  the  water  from 
its  wings  to  rise  in  hurried  flight ;  the 
"lark  from  its  light  wing"  shook  the  dew- 
drops  as  it  mounted  from  the  meadow  to 
soar  and  sing ;  father  and  mother  nightin- 
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.\  Mis-Named  English  Bird. 
Nothing  but  dynamite  can  dislodge  the  great  tit  when  on 
Its  nest" — usually  a  hole  in  a  tree. 


Richard  Kearton  and  His  "Shooting  Box." 

This  little  stone  hut  was   built  by  him  near  a  ring  ouzel's  nest  in  order 

that   unseen    he  might  kinematograph  the  parent  birds  while 

they  were  feeding  their  young. 


gales,  chaffinches,  willow  wrens,  hedge 
sparrows  and  blackbirds,  fed  their  young, 
coming  and  going  through  the  thickets 
and  tree  tops,  taking  no  more  account  of 
the  scientists,  statesmen,  and  diplomats 
who  watched  them  with  pulsing  interest, 
than  they  had  taken  of  the  man  who  had 
gone  to  their  retreats  to  steal  from  them 
the  secrets  of  their  home  life.  It  was  a 
moving  wonder  show. 

The  morning  after  the  convincing  of 
the  scientists  President  Roosevelt  asked 
Mr.  Kearton  to  take  a  tramp  with  him  to 
get  a  glimpse  of  American  bird  life  with 
which  the  visitor  never  had  been  given  an 
opportunity  to  scrape  acquaintance.  The 
Englishman's  first  inquiry  was  for  the 
mocking  bird.  It  is  always  the  mocking 
bird  with  which  a  foreign  naturalist  first 
concerns  himself  after  landing  in  Amer- 
ica. The  American  ornithologist  in  Eng- 
land wants  to  be  led  straightway  to  the 
nightingale,  that  he  may  hear  it  sing. 
In  some  few  instances,  however,  the  sky- 
lark is  given  first  place  in  the  American 
visitor's  interest.  The  lark  perhaps  occu- 
pies a  higher  niche  in  literature  than  does 
the  nightingale.   It  has  been  for  centuries 
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While  Out  Spying   Upon   the   Birds,    the   True 

Naturalist  Does  Not  Disregard  the 

Lowly  Insect. 

Richard  Kearton  in  the  Surrey  hills. 


the    bird     beloved    of    both     poet    and 
peasant. 

President  Roosevelt  and  his  companion 
tramped  throug-h  Rock  Creek  Park.  The 
mocking  bird  eluded  them,  but  the  king- 
fisher, the  cardinal,  the  slate  colored  snow 
bird,  the  purple  grackle,  the  Carolina 
wren,  the  tufted  titmouse  and  enough 
more  of  their  kindred  were  seen  to  make 
amends  for  the  mocker's  absence.  The 
Englishman  had  a  competent  teacher  for 
his  first  lesson  in  the  American  nature 
book.  He  had  two  competent  teachers 
on  his  second  trip  afield  in  the  Potomac 
country,  for  Dr.  A.  K.  Fisher  and  Dr. 
T.  S.  Palmer,  ornithologists  of  the  Bio- 
logical Survey,  took  him  into  the  country 
beyond  Cabin  John  Bridge.  I  was  in- 
vited to  keep  them  company. 

Luck  sometimes  comes  the  way  of  the 
least  wise.  I  saw  a  bird  slip  into  an 
evergreen  of  heavy  foliage.  I  had  or- 
nithological sense  enough  to  know  that 
it  was  a  mocking  bird.  I  rapped  gently 
on  the  tree  trunk  and  the  mocker  emerged 
from  the  depths  to  take  perch  on  the  tip 
of  a  dead  branch  ten  feet  above  our 
heads,    from    which    modest    height    he 


looked  down  at  his  disturbers  complac- 
ently. 

"If  he  would  only  sing,"  whispered 
Kearton,  and  then  the  Englishman 
whistled  to  the  bird  appealingly.  Not  a 
note  in  response,  and  then  in  flippant  dis- 
regard of  our  anxieties  the  Southern 
aristocrat  serenely  began  to  preen  his 
feathers.  The  Biological  Survey's  word 
to  the  disappointed  Englishman  was: 
"The  bird  was  a  bit  suspicious.  You 
should  have  whistled  the  'Star  Spangled 
Banner.'  " 

Richard  Kearton  did  not  stay  long  in 
America.  He  gave  members  of  the  Au- 
dubon Societies  of  the  District  of  Colum- 
bia and  Maryland  a  glimpse  of  his  mov- 
ing pictures  and  then  went  back  to  Eng- 
land to  take  more.  His  captives  know 
no  cage.  He  takes  them  and  yet  leaves 
them.  It  is  an  idealized  sportsmanship. 
Recently  I  went  to  England  and  took 
a  day's  tramp  over  the  Surrey  hills  and 
through  the  Surrey  w^oods'with  Richard 
Kearton,  and  I  learned  something  of  the 
methods  of  the  man  who  can  make  nature 
come  to  him.  "The  shy  hawk  does  wait 
for  him."  It  is  not  always  so,  however. 
Some  birds  and  mammals  fix  a  limit  be- 
yond which  they  will  not  allow  even  him 
who  approaches  in  sympathy  to  set  his 
foot.  By  writing  of  nature  and  by  taking 
it     in     moving     pictures,     the     Kearton 
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The  Nest  of  the  Pipit. 

The  pipit— an  English  bird-has  notes  very  similar  to 

those  of  the  canary. 
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brothers  ,q-ct  their  pleasure  and  ^a^^ 
l)erhaps  in  large  part  their  live- 
lihood. Infinite  patience  and 
infinite  resourcefulness  are  ab- 
solutely essential  to  success. 
To  get  what  they  want  they 
work  night  and  day ;  they 
climb  lUDuntains  in  the  stum- 
bling darkness  to  prepare  to 
take  remote  nesting  birds  wak- 
ing at  dawn ;  they  stand  shoul- 
der deep  in  the  chill  water  of 
a  highland  loch  waiting  for  the 
osprcy  to  come  from  the  shadow 
of  the  cliff:  they  dig  pits  and 
build  sod  and  stone  houses  and 
from  these  hiding  places  secure 
picture  after  picture  in  snap- 
ping succession  of  lapwing  and 
lark,  of  fox  and  rabbit. 

The  Keartons  have  an  ox 
which  has  helped  them  to  many 
happy  successes.  If  it  were 
not  for  this  ox  some  of  the 
most  striking  moving  pictures 
would  be  absent  from  the  col- 
lection. Let  it  be  said  quickly 
that  it  is  not  a  real  ox.  though  it 
is  near  enough  to  it  in  appear- 
ance to  fool  even  the  fox. 
Hide,  horns,  tail  and  all  things 
else  external  are  there.  But  in- 
ternallv  the  ox  is  a  box  into 
which  the  naturalist  crawls 
with  his  camera. 

The  counterfeit  stands 
staunchly  on  its  four  legs  and 
neither  feathered  fowl  nor  furred  beast 
thus  far  seems  to  have  discovered  that  it 
is  not  in  all  respects  like  the  pastured 
oxen  with  which  they  are  every-day 
familiars.  The  ox  is  set  up  near  the 
home  of  the  subjects  whose  pictures  are 
wanted,  and  into  it  the  operator  crawls, 
through  a  side  doorway  which  instantly 
is  closed  after  him. 

It  ought  not  to  be  needful  to  say  that 
the  ox  is  "placed"  when  the  creature 
whose  picture"  is  wanted  is  away  from 
home.  'Tt  is  in  vain  that  the  net  is  spread 
in  the  sight  of  any  bird."  and  "ox"  can 
stand  for  ''net"  in  this  scriptural  truth. 
Land  birds  and  water  birds  journey  back 
and  forth  with  food  for  their  young,  the 
placid  ox  looking  on,  while  through  a 
hole  in  his  formidable  front  the  pictures 
are  taken. 


.\  Song  Thrush  on  the  Nkst. 

Once  Richard  Kearton  dug  a  pit  near 
the  nest  of  a  lark,  crawled  into  it  with 
his  apparatus  and  above  it  set  a  stuiTed 
sheep  to  hide  his  operations.  The  sky- 
lark whose  love  is  on  earth,  though  its 
"lay  is  in  heaven,"  and  who  has  known 
sheep  since  English  sheep  were,  treated 
the  stutTed  intruder  with  easy  familiarity 
and  seemed  in  no  whit  curious  about  its 
all-day  stolidity.  Trouble  came  late  one 
afternoon  when  a  dog,  true  to  his  owner's 
interests,  barked  his  throat  sore  in  the 
etTort  to  move  the  stubborn  one  to  join 
the  ninety  and  nine  other  sheep  flocking 
to  the  fold.  "Faithful"  finally  did  a  little 
investigating,  found  the  "wolf"  under  the 
sheep's  clothing  and  then  tore  ofif  to 
summon  the  shepherd,  who  was  led  to 
the  scene  to  get  his  own  explanation. 
The  startled  lark  meanwhile  had  fled  to 
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A  Semi-Tragic  Comedy.  "The  Changeling.' 
Hedge  sparrow  with  young  cuckoo  in  her  nest. 

lodge  its  complaint  in  the  clouds.  Pho- 
too-raphic  endeavor  was  postponed  to  a 
more  convenient  season. 


English  Night  Jar— Cousin  to  the  American  Night  Hawk- 
Covering  Her  Eogs  on  a  Surrey  Common. 


Naturalists  have  wondered 
how  Richard  and  Cherry  Kear- 
ton  contrive  to  draw  ordinarily 
shy  birds  and  mammals  that  are 
not  engaged  in  housekeeping 
near  enough  to  enable  them  to 
take  pictures,  many  of  which 
are  sufficiently  sharp  to  show 
the  surprise,  dismay  or  fear  of 
the  subject.  The  Keartons  are 
willing  enough  to  tell  the  secret 
of  the  means  used  to  decoy  wild 
life  into  short  camera  range, 
but  it  may  be  doubted  if  other 
men  can  learn  to  do  it  without 
camping  with  nature  for  years 
and  listening  acute-eared  to  its 
sounds. 

On  the  late  May  day  that  I 
tramped  with  Richard  Kearton 
the  uplands  and  woodlands 
which  outlie  Caterham  in  Sur- 
rey, the  naturalist's  present  home,  I  had 
a  sufficiently  satisfying  demonstration  of 
his  power  literally  to  make  the  wild 
creatures  come  at  his  call. 
There  are  rabbits  in  some  num- 
bers on  a  Surrey  preserve  over 
whose  extended  acres  nature 
lovers  are  allowed  to  tramp  at 
will.  A  long  way  ofif  we  saw 
several  rabbits.  They  disap- 
peared into  their  holes  the 
instant  they  knew  we  were 
looking  at  them.  Over  to  the 
warren  we  went  and  there  was 
not  a  sign  of  life.  We  stood 
within  six  feet  of  a  hole.  "Do 
you  want  to  see  a  rabbit?" 
Kearton  asked. 

"Yes." 

"Watch  the  hole." 

He  put  his  hand  to  his  mouth 
and  made  a  curious  noise.  To 
me  it  was  suggestive  of  pain. 
In  a  flash  of  time  a  rabbit 
came  tumbling  out.  Actually  I 
thought  I  saw  it  tremble.  Its 
appearance  was  keenly  appre- 
hensive. It  saw  us  and  disap- 
peared in  the  earth  unquestion- 
ably wishing  it  could  pull  the 
hole  in  after  it.  It  was  above 
ground  about  two  seconds, 
ample  time  to  have  taken  its 
picture  had  we  been  so  inclined. 
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"The  noise  I  made,"  said  my  com- 
panion, "was  tliat  a  rabbit  makes  when 
a  stoat  seizes  it.  The  old  fellow  came 
out  to  see  where  danj^er  lay.  or  perhaps 
fcarint^  it  was  followini:^  him." 

Ag-ain  at  another  warren  a  scared 
rabbit  came  out  at  call.  "I  only  wanted 
to  show  you,"  said  Kearton,  "that  the 
answer  to  the  first  summons  was  not 
merely  'an  accident  of  coincidence.'  " 

There  is  only  one  venomous  snake  in 
England,  the  viper — Vipcra  coiniiiiinis. 
The  vipers  are  fairly  common  in  the 
Surrey  hills  and  while  if  treatment  is 
prompt  their  bite  is  not  deadly,  a  Lon- 
don woman,  who  picked  up  one  and  was 
"fang-ed"  on  the  wrist,  had  died  from 
the  etTects  of  the  poison  just  a  few  days 
before  we  trod  warily  over  a  chalky 
Surrey  hill  for  which  the  vipers  have  a 
strong-  liking  as  an  abiding  place.  The 
woman  victim  of  the  creature's  fangs 
jested  at  the  wound  and  refused  rem- 
edies. There  are  many  viper  pictures  in 
the  Kearton  collections,  Hfe  pictures. all 
of  them.  I  made  no  earnest  request  to 
be  taught  the  methods  of  luring  the 
snakes  to  the  "sitting." 

We  stopped  for  a  while  to  take  a  look 


into  the  household  of  a  hedge  sparrow. 
We  were  kindly  intentioned,  but  Madam 
Sparrow  treated  our  intrusion  as  an  im- 
pertinence to  be  reproved.  Yet  this  same 
little  bird,  which  really  is  a  warbler,  and 
not  a  si)arrow  at  all,  will  devote  all  the 
early  summertime  to  the  rearing  of  a 
foster  child  cuckoo,  five  or  six  or  more 
times  bigger  than  she  is,  without  a 
querulous  word  concerning  the  conduct 
of  the  "mother"  cuckoo  who  deposited 
her  egg  in  the  tiny  hedge  nest  and  left 
the  duties  of  hatching  and  of  rearing  the 
parasite  young  to  be  the  burdens  of 
another.  Today  in  moving  pictures 
there  may  be  seen  the  whole  cuckoo- 
hedge  sparrow  drama. 

The  English  cuckoo  was  the  bird 
which  inspired  the  first  lyric  in  the  lan- 
guage. It  rivals  for  place  in  song  the 
skylark  and  the  nightingale  and  yet  it 
is  a  creature  of  reprehensible  habits. 
The  word  of  the  school  boy  in  his  com- 
position on  the  cuckoo  was  slightly  wide 
of  the  mark,  but  it  shows  he  was  groping 
for  the  truth :  "A  cuckoo,"  he  wrote, 
"is  a  bird  that  doesn't  lay  its  own  eggs." 
As  a  matter  of  fact  the  cuckoo  does  lay 
its    own    eggs.     It    lays    them    on    the 
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ground  and  then  carries  one  at  a  time 
in  its  bill  to  deposit  them  in  the  nests  of 
motherly  small  birds  who  are  expected 
"to  do  the  rest."  They  do  the  rest  as 
the  never  decreasing-  tribe  of  English 
cuckoos  testifies. 

Our  American  cowbird  has  the  cuckoo 
habit  of  making  other  birds  do  what  it 
should  do  itself.  I  was  interested  in  the 
cuckoo  as  I  have  always  been  interested 
in  the  cowbird.  I  had 
seen  a  few  in  Eng- 
land and  at  a  distance 
had  heard  them  call- 
ing as  the  joker  said 
"just  like  a  clock." 
Mr.  Kearton  took  me 
into  a  patch  running 
through  the  under- 
growth at  the  edge  of 
a  wood.  A  cuckoo 
was  "pumping"  out 
his  notes  somewhere 
beyond  an  outlying- 
mead  o  w.  "Crouch 
down  here,  and  I'll 
give  you  a  close  look 
at  that  fellow,"  he 
said. 

I  crouched.  In- 
stantly a  cuckoo  called 
loudly  at  my  elbow. 
It  was  Kearton  doing  the  "summoning." 
We  waited  perhaps  ten  seconds,  the  nat- 
uralist still  busy  with  his  call.  Then 
over  the  top  of  the  undergrowth  a 
cuckoo  came  dashing  headlong.  He  flew 
almost  into  us.  When  he  found  he  had 
been  fooled  he  put  on  wing  brakes  and 
tail  brake  and  brought  himself  up  sharp. 
He  turned  and  made  off,  but  we  saw 
his  angry  bewilderment  in  eye.  feather 
and  motion.  Perhaps  he  felt  his  sense's 
had  grossly  deceived  him. 
^  There  is  an  English  bird  which  they 
call  the  great  tit,  the  adjective  fitting  the 
case  just  about  as  well  as  it  does  that  of 
our    American    "great"    Carolina    wren. 
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Robin  Redbreast  in  Richard  Kearton's 

Garden. 

The  naturalist  tamed  the  bird  until  it  would  come 

to  his  call  and  feed  out  of  his  hand. 


Neither  one  of  the  birds  is  bigger  than 
a  minute.  The  great  tit  had  a  nest  in  a 
hole  in  the  stub  of  a  small  tree  near  the 
place  to  which  Kearton  had  lured  the 
cuckoo.  "You  need  not  be  afraid  of 
scaring  the  bird  off  its  nest,"  he  said, 
"because  nothing  but  dynamite  can  dis.- 
lodge  it." 

It  was  impossible  to  see  into  the  hole, 
which  was  darker  than  any  pocket  ever 
invoked  for  compari- 
son. We  lighted 
matches  and  looked  in. 
The  tit  hissed  at  us 
and  then,  settling 
down  comfortably  on 
her  eggs,  disdained 
giving  us  further 
notice.  She  was  as 
fearless  of  fire  as  Em- 
erson's chickadee,  a 
first  cousin  to  the 
English  tit,  was  of 
cold. 

On  that  day  in 
Surrey  I  saw  the 
mother  song  thrushes, 
robins,  hedge  spar- 
r  o  w  s,  and  white 
throats  feed  their 
nestlings ;  I  saw  the 
places  where  the 
night  jars,  cousins  to  our  American  night 
hawks,  brood  their  young  on  the  ground 
and  trust — perhaps — to  the  blending  of 
their  own  colors  with  those  of  their  sur- 
roundings to  escape  observation ;  I  saw 
the  den  where  five  foxes  live,  all  of  whom 
have  been  taken  in  moving  pictures,  and 
I  saw  what  every  man  can  see  who  in 
the  love  of  nature  tries  to  see. 

All  these  things  are  being  brought  "liv- 
ing" to  the  sight  of  men  in  cities.  The 
moving  picture  machine  is  working  its 
w^onders,  but  there  is  no  view  of  bird 
and  beast  as  alluring  as  that  which  the 
eye  glimpses  in  the  solitudes  of  field  and 
woods  v/here  few  intrude. 


DAMMING  THE   MURRUMBIDGEE. 

The  waters  of  this  Australian  river  will  be  impounded  for  service,  during  the  dry  season   two  liundrcd  miles  away.   Thi- 

completed  dam  will  be  two  hundred  and  thirty  fei't  hich. 
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AND  for  the  people :  water  for  the 
land  ;  government  in  the  interest  of 
all  the  people,  and  not  merely  for 
the  interests  of  the  individual  en- 
^  gaged  in  business.  That's  what 
Australia  stands  for. 

Two  hundred  miles  out  from  Sydney, 
in  a  westerly  direction,  at  a  place  in  the 
mountains  called  Burrinjuck,  the  Alur- 
rumbidgee  river,  narrowed  between 
tw'o  gigantic  cliffs,  boils  impatiently  over 


blocks  of  granite,  which,  ages  ago,  lost 
their  hold  on  the  mountainside  and 
plunged  to  the  bed  of  the  rushing 
waters. 

Here  an  irrigation  dam,  one  of  the 
hugest  in  the  world,  is  in  the  building. 
It  will  impound  the  waters  of  the  Mur- 
rumbidgee,  drive  the  river  back  upon 
itself,  and  turn  the  mountain-hemmed 
valley  into  a  vast  lake  surpassed  in  area 
by  the  reservoir  of  Assouan  only.     In  the 
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TO   THE    CASUAL    OBSERVER    BUT    A    THIN    STREAM    BETWEEN    TWO    GIGANTIC    CLIFFS; 
THE  ENGINEER,  ONE  OF  THE   MOST   MAGNIFICENT  SITES  IN  THE   WORLD 
FOR   AN   IRRIGATION   DAM. 
The  Murrumbidgee  river  at  Burrinjuck  before  the  irrigation  worlcs  were  begun. 


TO 


parched  summer  time,  these  waters  out 
of  leash,  will  flood  the  plains  two  hun- 
dred miles  to  the  westward  and  a  million 
and  a  half  of  acres  of  desert  land  will 
become  fertile.  And  the  government 
finances  the  enterprise. 

Australia  has  been  a  land  of  keen  hope 
and  bitter  disappointment.  But  little 
less  in  area  than  the  United  States,  it 
has  not  one-twentieth  of  our  population. 
Lack  of  water  is  the  reason  for  this  con- 
dition. The  vast  interior  is  mostly  desert. 
The  thick  belt  of  mountains  on  the  coasts 
give  a  picturesque  charm  that  becomes 
a  costly  luxury  when  it  is  remembered 
that  these  mountains  bar  the  passing  of 
rain  clouds.  Just  over  the  Blue  Moun- 
tains back  of  Sydney,  the  capital  of  New 
South  Wales,  which  is  the  most  densely 
populated   of  the   six  colonies   of   Aus- 
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tralia,  lies  the  dry  belt.  Still  New  South 
Wales  supports  a  population  of  one  and 
a  half  millions.  On  the  other  hand  our 
own  state  of  Ohio,  with  one-seventh  the 
area  has  a  population  of  over  four 
millions. 

Perhaps  it  is  this  hard  struggle  with 
nature,  a  struggle  that  has  required  co- 
operation of  the  most  unselfish  and  effi- 
cient order,  that  has  made  the  Common- 
wealth most  intensely  democratic,  with, 
indeed,  a  decided  bent  toward  Socialism. 

In  the  United  States  the  Federal  gov- 
ernment installs  the  irrigation  plant  at 
cost  to  the  homesteader,  and  then  pays 
no  more  attention  to  him,  with  the  excep- 
tion of  collecting  the  annual  maintenance 
fee. 

The  Australian  government  pursues  a 
different  course.     Its  encouraging  hand 
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is  always  with  the  settler.  The  Murruni- 
hidgee  Irrigation  Act,  as  this  latest 
enterprise  is  called,  gives  an  excellent 
example  of .  the  dilTerences  in  methods 
of  these  respective  rcpuhlics.  It  is  essen- 
tially a  homesteading  project — one  of 
the  biggest  undertakings  of  this  sort  ever 
conceived,  and  it  means  riches  to  many. 
All  Australia  is  vitally  concerned  in  its 
success. 

The  land  is  being  divided  into  fifty 
acre  sections  for  mixed  farming,  ten 
acre  sections  for  horticultural  purposes, 
and  two  acre  sections  for  home  lots  for 
farm  and  other  workers.  Assistance, 
beyond  that  which  even  the  most  ex- 
pectant might  look  forward  to,  will  be 
afiforded  to  incoming  settlers.  The  state 
will  erect  necessary  factories  and  build- 
ings where  the  different  products  may  be 
treated  and  prepared  for  market.  Con- 
ditions are  highly  favorable  to  the  grow- 
ing of  many  varieties  of  fruit  and  to 
fruit  drying.  These  factories  will  after- 
wards  be    handed   over    to    co-operative 


societies  at  a  fair  valuation.  A  demon- 
stration farm  has  already  been  estab- 
lished for  the  purpose  of  testing  the  suit- 
ability of  various  plants  to  the  conditions 
of  the  local  climate  and  soil  and  also  to 
aft"ord  instruction  to  settlers. 

Additional  assistance  will  be  offered 
to  homesteaders  before  entry  by  the 
preparation  of  a  portion  of  the  sections 
for  irrigation  purposes  and  by  the  erec- 
tion of  the  nucleus  of  yards  and  build- 
ings, the  cost  to  be  paid  off  in  annual 
installments.  There  will  be  a  water  right 
of  one  acre  foot — that  is,  a  depth  of  one 
foot  of  water  over  one  acre  to  be  sup- 
plied during  the  summer  irrigating  sea- 
son— to  each  acre  of  irrigable  land  dis- 
posed of.  Further  volumes  will  be  sold 
if  required.  This  charge  for  water  will 
be  five  shillings — about  $1.25 — per  acre 
foot,  but  there  is  a  probability  that  this 
rate  may  be  reduced  by  one-half  in  the 
first  year  of  occupation,  the  rate  being 
increased  until  the  fifth  year,  when  the 
full  charge  must  be  paid.  For  the  service 


THE  BEGINNING  OF  THE  BURRINJUCK  DAM. 
The  MurrucnbidKec  river  is  at  high  water. 


WILL  HOLD  BACK  ENOUGH  WATER  TO  FLOOD 
The  Burrinjuck  irrination  dam,  two  hundred  and  thirty  feet  high,  two  hundred  miles  west  of  Sydney. 
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TWO  SUCH    STATES  AS  RHODE  ISLAND. 

Australia,  that  is  to  convert  the  desert  regions  of  Central  New  South  Wales  into  a  vast  garden. 
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DIGGING  THE    CHANNELS  THAT  WILL  DIVERT  THE  IMPRISONED  WATERS  OF  THE   MURRUM- 
BIDGEE  OVER  1.5(10.00()  ACRES  OF  RICH  AUSTRALIAN   SOIL. 

rendered,  this   charge   is   said  to  be   re-      petual    lease,    rentals   being-   at    the    rate 

markably  low.  '  oi  1^4  per  cent  per  annum  on  the  capital 

In  the  Act  provision  is  made  for  per-      value  for  the  first  five  years  of  occupa- 


LITERALLY   A  GOLDEN  STREAM   TO  THE  SETTLERS  IN  NEW  SOUTH   WALES. 

One  of  the  completed  irrigation  channels.  t 
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tion,  then  at  the  rate  of  2^^  per  cent  for 
the  remainder  of  the  lease.  The  capital 
values  are  subject  to  reappraisenient  at 
intervals  of  fifteen  years.  The  whole 
scheme  is  unsurpassed  as  regards  sut^- 
ciency  and  permanence  of  water  supply, 
and  great  results  arc  confidently  ex- 
pected from  it. 

If  this  is  paternalism  other  lands 
might  well  adopt  a  similar  scheme  of 
fatherly  interest  in  the  citizens. 

Charles  A.  Lee,  Minister  of  Public 
Works  at  the  time  the  project  was 
started,  threw  tremendous  enthusiasm 
into  the  plans  for  its  completion.  The 
last  election  in  the  commonwealth  and 
the  accession  of  the  labor  ])arty  to  power 
deprived  this  minister  of  office.  The 
enterprise,  however,  is  of  too  great  a 
scope  to  be  the  creature  of  petty  party 
politics.  It  would  have  been  conceived 
and  carried  through  as  a  necessary  na- 
tional measure  regardless  of  any  par- 
ticular group  of  men  or  of  any  political 
party. 

The  site  of  the  storage  wall  is  the  deep 
gorge  just  below  the  confluence  of  the 
Murrumbidgee  and  Goodradigbee  rivers. 
On  the  one  side  rises  the  majestic  height 
of  Black  Andrew  mountain,  and  on  the 
other  Burrinjuck,  whose  summit  towers 
2,200  feet  above  the  river  bed.  A  small 
sized  city — a  construction  camp — ha^ 
sprung  into  existence  in  the  valley  above 
the  works.  The  level  land  spreads  away 
to  the  foot  of  the  big  hills,  and  beyond 
these  runs  on  till  lost  in  the  blue  distance, 
where  great  mountains  rear  their  heights 
in  the  grandeur  of  broken  chains. 

When  the  big  dam  is  completed  a 
wonderful  transformation  will  have 
taken  place,  for  the  vast  valley  will  be 
under  water  and  the  lake  will  reach  from 
foothill  to  foothill.  The  maximum 
height  of  the  dam  above  the  lowest  point 
in  the  river  bed  will  be  about  230  feet. 

From  Goondah,  190  miles  from  Syd- 
ney, a  miniature  railway,  with  a  two  foot 
gauge,  runs  through  the  mountains  to 
Burrinjuck,  a  distance  of  some  thirty 
miles.  The  little  engines  haul  loads  of 
about  forty  tons  up  a  remarkably  steep 
grade.  The  little  cars  carry  ten  tons 
each.  The  line  was  designed  in  the  first 
place  to  carry  material — including  some 
fifty  thousand  tons  of  cement  and  ina- 
chinery — to  the  side  of  the  dam.     Later 


on  it  will  be  used  for  the  conveyance  of 
tourists. 

In  giving  an  opinion  as  to  the  spot 
selected,  Mr.  E.  F.  Pittman,  Government 
Geologist,  said:  "It  appeared  to  me  what 
you  would  call  an  ideal  site  for  an  enor- 
mous reservoir.  It  appeared  as  if  Nature 
had  prepared  everything  in  the  best  pos- 
sible way  for  the  construction  of  such  a 
reservoir.  It  seems  to  invite  the  placing 
of  a  retaining  wall  across  that  narrow 
valley  with  the  effect  of  damming  back 
an  enormous  supply  of  water,  h'rom  the 
site  of  the  dam  a  high  range  extends  for 
many  miles  on  both  sides  of  the  river  in 
a  direction  approximately  at  right  angles 
to  the  course  of  the  latter.  For  nine 
miles  on  the  southern  side  it  is  formed 
of  fine  grained  granite,  while  on  the 
northern  side  of  the  river  the  granite 
extends  for  about  four  miles  and  is  suc- 
ceeded by  igneous  rocks  equally  im- 
pervious to  water.  In  no  instance  is  this 
range  crossed  by  beds  of  limestone ;  in 
fact,  it  forms  a  gigantic  retaining  wall, 
the  only  gap  in  which  is  wdiere  the  Mur- 
rumbidgee has,  in  the  course  of  ages,  cut 
its  narrow  channel  through  the  solid 
granite." 

The  volume  of  water  retained  will 
amount  to  33,613,000,000  cubic  feet.  The 
stored  water  will  cover  13,000  acres,  and 
includes  8,000  acres  of  rich  river  flats ; 
will  have  a  maximum  depth  of  220  feet, 
and  will  be  held  up  the  Murrumbidgee 
river  a  distance  of  forty-one  miles,  fifteen 
miles  up  the  Goodradigbee,  and  twenty- 
five  miles  up  the  Yass  river.  The  great 
Assouan  dam  in  Egypt  contains  only 
some  3,000  cubic  feet  more  water  than 
will  be  held  up  by  the  Burrinjuck  wall. 

After  it  has  been  liberated  from  the 
storage  reservoir,  the  water  will  be 
allowed  to  follow  the  natural  course  of 
the  river  for  something  over  two  hun- 
dred miles  till  it  reaches  a  spot  where  it 
can  be  diverted  for  application  to  the 
irrigable  lands.  The  only  available  site 
for  the  construction  of  a  diversion  weir 
and  head  works,  which  will  command 
by  gravitation  the  lands  to  be  served — 
in  no  way  inferior  to  the  very  best  of 
the  irrigated  lands  in  India  or  the  United 
States — is  at  a  place  called  Berembed, 
which  is  the  aboriginal  name  for  "a.  heap 
of  rocks."  At  this  place  a  granite  bar 
crosses  the  river,  and  here  a  weir,  con- 


THE   WEIR   AT   BEREMBED.    TWO    HUNDRED    MILES  BELOW^    THE    DAM.   WHERE    THE  WATER 
IS  DIVERTED  TO    THE   IRRIGABLE   LANDS. 


sisting  of  collapsible  shutters,  which  in 
time  wall  be  laid  flat  on  the  river  bed, 
presenting  no  obstruction,  has  been  con- 
structed to  turn  the  water  into  the  main 


canal,  which  is  controlled  by  a  substantial 
concrete  regulator.  A  lock  has  also  been 
provided  for  passing  steamers  up  and 
down  the  stream. 
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ONE  OF  THE  REGULATORS  IN  THE   MURRUMBIDGEE  IRRIGATION  PROJECT  THAT  CONTROL 

THE  FLOW   IN   THE    CANALS. 
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THE  WEIR  AT  BEREMBED  CONSISTS  OF  COLLAPSIBLE  SHUTTERS  WHICH   MAY.   AS  OCCASION 
ARISES.  BE   LAID  FLAT  ON  THE  RIVER  BED.  IN   LOW  WATER  TIME. 

The  total  estimated  cost  of  the  whole  distributaries,  £388.104:  which  makes 
proposal  is:  Storage  works,  £810.000:  a  total  of  £1,574,000,  or  roughly 
main  canal,  £375,904 ;  branch  canals  and      $7,870,000. 
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TUBE    MILLS  L\   NEW  ORE  SEPARATING  PROCESS  WHICH  MAY  BE  INSTRUMENTAL   IN   GIVING 

THE   "SMELTER  TRUST"   A   CHECK. 
Every  ore  producer  may  now  recover  his  own  metals.     In  these  tube  mills  all  metals  are  thrown  into  a  solution  by 
means  of  chlorine  gas.    This  is  a  preliminary  step  in  John  L.  Malm's  newly  discovered  process 
of  separating  gold,  silver,  zinc,  etc.,  from  one  another. 


GETTING  GOLD   AT  THE  MINE'S  MOUTH 


By 


GEORGE    HOLMES    GUSHING 


A  FRIEND  in  distress  called  for 
help  and  I  responded.  His 
man  had  gone,  his  maid  had 
departed  suddenly,  the  house 
was  cold,  and  being  an  apart- 
ment house  product  he  did  not  know 
how  to  start  the  furnace.  It  was  a  long 
mental  journey  back  to  the  frosty  morn- 
ings on  the  farm  but  the  recollection  was 
vivid.  I  crumpled  the  paper,  whittled 
the  first  shavings  fine  and  the  others 
coarser ;  put  a  thin  layer  of  small  coal 
on  top  and  touched  the  match.  It  was 
all  done  in  a  second  but,  what,  after  all, 
had  been  done? 

A  million  years  ago  the  sunlight  and 
the  sunheat  had  captured  certain  gases 
from  air  and  soil,  imprisoning  them  in 
a  tree.  The  tree  had  fallen  where  it 
stood  and  had  been  buried.  In  due 
course,  that  tree  became  coal  which  had 
but  recently  been  mined  and  placed 
within  reach  of  my  shovel.  All  I  had 
done  was,  with  a  match,  some  paper  and 
a  few  shavings,  to  create  a  condition 
which  would  assist  those  long  imprisoned 
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gases  to  liberate  themselves :  I  had  done 
the  equivalent  of  creating  a  small  leak 
in  a  dam  and  the  gases  themselves  did 
the  rest.  We  call  this  process  combus- 
tion ;  men  who  really  know  speak  of  it 
as  a  chemical  reaction. 

Though  we  are  slow  to  admit  it,  the 
thing  we  call  solid  earth  or  terra  firma 
is  but  a  bundle  of  gases  compressed  and 
held  in  bounds  even  as  intangible 
thoughts  are  caught  a-wing  and  chained 
in  books.  A  barefoot  boy,  who  warms 
his  feet  where  the  cow  a  few  moments 
ago  was  making  her  bed,  could,  if  he 
knew  the  formula,  dissolve  this  substan- 
tial old  planet  into  its  constituent  gases 
as  easily  as  he  disintegrates  the  hard 
lump  of  coal  by  "starting  a  fire."  It  is 
all  in  knowing  the  formula — in  starting 
the    chemical    reaction. 

The  world's  people  were  taught  the 
importance  of  one  phase  of  this  fact  by 
Sir  Henry  Bessemer.  Iron  ore  has  car- 
bon in  it.  They  make  steel  without  re- 
moving that  carbon  that  gives  that  hard 
and  comparatively  brittle  substance  such 
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as  tools  are  made  of.  The  more  carbon 
that  is  abstracted  from  the  ore  the 
"softer"  the  steel.  Sir  Henry  found  that, 
to  remove  the  carbon,  it  was  only  neces- 
sary to  melt  the  ore  and  force  air  into 
the  molten  mass ;  the  air  burned  out  the 
carbon  because  the  jjarticles  of  oxygen 
in  the  air  would  unite  with  the  particles 
of  carbon  in  the  ore — that  is  one  form  of 
chemical  reaction. 

In    manufacturing-    we    duplicate    this 
process  everywhere.     To  make  "crude" 
or  "raw"  materials — substances  contain- 
ing some  elements  which  we  know  how 
to  use  and  some  we  do  not  know  about — 
usable,   we   must   change  the   form ;   we 
must   separate  the  parts  we  want  from 
that  which  we  do  not  want.     It  is  one  of 
the     CO  m- 
m  o  n  e  s  t  of 
all    p  r  o  c- 
esses ;  it  is  at 
work     when 
we      burn 
coal,  trans- 
form    iron 
ore     into 
steel,  ex- 
tract    medi- 
cines from 
herbs     a  n  d 
extract   per- 
fumes   from 
flowers. 

Of  late, 
John  L. 
Malm  and 
a  s  sociates 

of  Denver  have  applied  this  ancient 
and  honored  fact  to  the  satisfac- 
tion of  a  fundamental  heart's  desire 
and — I  am  awaiting  with  palpitating  in- 
terest the  onslaught  of  the  critics.  Their 
discovery  was  only  recently  given  to  the 
scientific  world.  While  laying  no  claim 
to  speak  with  authority  on  such  matters, 
it  seems,  in  view  of  what  has  been  said, 
their  theory  is  sound,  no  matter  what 
may  be  the  final  verdict  on  their  method 
of  procedure. 

These  men  have  worked  out  a  "proc- 
ess"— as  much  sought  after  as  the  elixir 
of  life — by  which  the  gold,  the  silver,  the 
copper,  the  lead,  the  zinc  and  all  the 
other  metals  may  be  extracted  from  a 
complex  ore. 

To  the  lavman,  this  statement  is  about 


Recovers  Wealth  Formerly  Throwx  Away. 

\'acuum  evaporators  for  rL-moving  water  from  zinc  chloride  solutions 


as  clear  as  the  demonstration  of  a  prob- 
lem in  calculus.  He  has  no  clear  notion 
of  what  a  complex  ore  might  be  and  cer- 
tainly does  not  know  why,  if  these  metals 
are  contained  therein,  they  should  not 
be  recovered.  Seeing  the  great  darkness 
which  envelops  us,  I  will  be  pardoned  if 
— in  superior  wisdom — I  flash  in  a  few 
rays  of  great  light.  Be  it  known  then 
that  our  affluent  population  annually 
"invests"  vast  sums  of  money  in  mining. 
One-third  of  it  goes  to  smooth  tongucd 
frauds  swathed  in  clericals  and  topped 
off  with  a  high  hat.  A  second  one-third 
goes  into  mines  which  are  considered 
worthless  because  they  have  opened 
only  veins  of  complex  ore.  The  remain- 
ing third  has  gone  into  profitable  mines. 

I  do  not 
vouch  for 
the  accuracy 
of  these  per- 
centages but 
repeat  them 
parrotlike  as 
they  were 
given  to  me. 
The  annoy- 
ing state- 
ment  is  now 
made  that 
even  these 
rich  mines, 
in  some  sec- 
tions,  are 
nearing  the 
end  of  their 
choice  de- 
posits. To  obviate  the  expensive  neces- 
sity of  finding  new  mines ;  to  reclaim  the 
money  spent  in  so-called  worthless 
mines' ;  and  to  put  an  end  to  the  fat  days 
of  the  fraud,  it  is  proposed  to  begin 
taking  the  millions  and  hundreds  of  mil- 
lions of  dollars  of  precious  and  semi- 
precious metals  from  the  abundant  and 
omnipresent  veins  of  complex  ore.  In- 
cidentally— very  incidentally — it  is  pro- 
posed also  to  arouse  great  joy  west  of 
the  Missouri  river  by  destroying  the 
"Smelting  Trust;"  we  shall  see. 

The  claim  is  now  made  that  John  L. 
:\Ialm  is  able  by  using  a  new  form  of 
chemical  reaction  to  accomplish  this  one 
thing.  The  story  of  what  he  has  done 
was  chronicled  by  Col.  A.  G.  Brownlee 
before   the   American   Mining   Congress 


Zinc. 


hen  found  in  combination  with  semi-precious  ores,  is  customarily  burned 
off  in  the  smelter.     The  Malm  process  saves  this  residual  solution. 
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at   its  meeting  held   in   Chicago  on   Oc- 
tober 28. 

But,  I  am  still  talking  in  riddles.  The 
layman  wants  to  know  what  a  complex 
ore  is.  A  word  or  two  and  he  shall 
know. 

In  the  primitive  p^irocesses  of  creation 
— when  the  earth  was  being  formed  from 
the  .thin  solution  of  substances  in  space, 
even  as  trees  are  now  evolved  from  the 
essence'  of  the  soil,  the  water  and  the 
air — the  precious  metals  were  made  one 
by  one  and  then  scrambled.  That  the 
life  of  man  might  not  prove  one  unend- 
ing round  of  pleasure  the  resultant  com- 
pound was  mixed  with  dirt,  rock,  iron 
and  other  alloying  substances.  Upon 
this  conglomerate  were  piled  mountains 
and  hills,  and  into  the  brain  of  man  was 
instilled  a  mad  and  insatiable  thirst  for 
such  things ;  this  seems  like  part  of  the 
curse  of  Adam. 

A  complex  ore  is  one  in  which  the 
gold,  silver,  copper,  lead  and  zinc  occur 
together  and  are  so  successfully  scram- 
bled with  the  worthless  substances,  that 
attempts  to  recover  the  metals  have  re- 
sulted in  the  loss  of  one  or  more  of  the 
five  metals  named.    Particularly  the  zinc, 

which  is  gen- 
e  r  a  1  1  y  the 
most  valuable 
constituent, 
has  been  sac- 
rificed in  the 
treatment  of 
these  ores. 
Millions  of 
tons  of  ore  of 
this  character 


have  been  exposed  in  the  search  for 
lenses  containing  the  metals  in  simple 
combinations  and  are  considered  worth- 
less while  the  value  of  all  the  metals 
contained  is  greater  than  in  those  simple 
ores  which  have  produced  almost  fabu- 
lous profits. 

The  layman  at  this  point  wants  to 
know  why — that  old  insistent  question — 
it  has  cost  so  much.  The  answer  is  "The 
Smelting  Trust."  To  get  the  "why"  of 
that,  I  hunted  up  two  authorities.  James 
F.  Callbreath,  Jr.,  secretary  of  the  Ameri- 
can Mining  Congress,  said  at  a  banquet 
in  San  Francisco  that  this  ambitious  or- 
ganization wants  to  control  the  supply  of 
basic  metals.  If  the  supply  were  in- 
creased by  working  the  complex  ores, 
that  end  would  be  harder  to  achieve. 
Since  that  phase  is  not  immediately  ger- 
mane, I  pass  it. 

To  know  why  the  cost  of  recovering 
metal  from  ore  is  so  great  is  germane. 
In  the  proceedings  of  the  meeting  of  the 
American  INIining  Congress  at  Joplin, 
Missouri,  held  on  November  11,  1907,  I 
came  upon  a  report  on  smelting  rates 
charged  by  the  American  Smelting  and 
Refining  Company  and  the  United  States 
Smelting  Company.  It  was  signed  by 
George  W.  Riter  and  H.  S.  Joseph  who, 
as  they  said,  had  sufifered  some,  had  seen 
much  and  had  heard  more.  This  report 
answers  the  question. 

The  first  work  of  the  smelter  is  to 
drive  off  the  volatile  matter — the  gases — 
in  the  ore.  It  takes  the  dried  residue 
and,  by  the  use  of  chemicals  or  fluxes, 
transforms  it  into  a  fluidity  to  permit  the 
"earthly  dross"  to  rise  and  be  poured  ofif. 


WHERE  EVERY   METAL   FROM   GOLD  TO  ZINC  HELPS  CONTRIBUTE   TO   THE   PROFITS  OF 

MINING. 

The  decomposing  furnace  and  the  filter  press.     Here  the  metal  is  reduced  and  separated  into  its  various  constituents. 


DOESNT   LOOK    AS   IF   A   REVOLUTION   IN  THE  MINING   INDUSTRY    WERE   TAKING   PLACE 

WITHIN   THESE  WALLS.  BUT  THERE  IS. 

The  ore  separating  plant    at  Georgetown.  Colorado.     The  building  measures  two  hundred  by  one  hundred  feet.     The 

mountains  in  the  rear  contain  enormous  deposits  of  complex  ores. 


It  saves  the  base  metals  as  a  bullion  con- 
taining gold,  silver,  copper,  lead,  zinc, 
etc. 

To  refine  this  bullion  demands  a  cer- 
tain amount  of  silica,  of  iron,  and  of 
limestone.  Where  one  ore  does  not  con- 
tain all  of  these  elements,  it  is  necessary 
to  carry  from  a  distant  mine  the  ore 
containing  the  missing  ingredient. 

As  this  will  indicate,  it  requires  the 
ore  from  more  than  one  mine  and  some- 
times from  more  than  one  field  to  make  a 
satisfactory  mixture.  Since  the  smeltjer 
and  not  the  ore  producer  collects  the 
ore  for  the  mixture  two  things  are  cer- 
tain :  The  producer  cannot  treat  his  own 
product  and  he  cannot  prove  that  the 
other's  charges  are  unjust.  This  is  a 
situation  of  which  such  an  amiable  con- 
cern as  the  American  Smelting  and  Re- 
fining Company  might  be  expected  to 
take  full  advantage.  It  certainly  does 
not  lend  itself  to  anv  reduction  in  smelt- 


ing charges,  unless  human  nature  for 
once  belies  itself. 

The  other  factor  is  this :  Since  the 
producer  cannot  smelt  his  own  ore,  he 
naturally  cannot  sell  the  refined  metal. 
That  fact  has  thrown  so  much  power  into 
the  hands  of  the  smelting  company  it  has 
resulted  in  the  complaint,  made  in  the 
report  in  question,  that  the  smelter  de- 
mands and  takes  :  A  profit  on  transport- 
ing ore  away  from  the  mine ;  a  profit  on 
each  process  of  refining;  a  profit  on 
holding  the  finished  product  in  storage 
until  sold :  and  a  profit  on  the  cost  of 
selling.  A  lean  ore  could  stand  no  such 
drain. 

It  is  further  claimed  that  no  matter 
how  many  metals  may  be  in  an  ore,  the 
smelter  tries  to  save  but  four.  In  burn- 
ing off  the  other — antimony,  arsenic, 
sulphur,  zinc,  etc. — to  get  rid  of  them, 
the  smelter  uses  enough  heat  to  burn 
awav   much   of  the   semi-precious   metal 
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itself.  No  lean  ore  could  stand  any  such 
waste  and  have  anything  left.  I  hope 
these  digressions  make  it  clear  to  the 
layman  why  complex  or  low  grade  ores 
have  not  been  "worked." 

It  is  one  thing  to  make  sure — from  the 
standpoint  of  the  inventor,  the  producer, 
and  the  consumer — of  the  need  for  a 
revolutionary  discovery.  To  feel  sure 
that  these  men  have  done  what  they 
claim  is  another  matter.  For  some  time 
I  have  enjoyed  rather  intimate  relations 
with  the  moving  forces  of  the  American 
Mining  Congress  which  is  the  formal 
expression  of  all  the  mining  interests  on 
this  continent.  One  of  them  spoke  thus : 
"We  have  heard  of  many  such  proc- 
esses— the  air  has  been  filled  with  them 

for    years — 

and     they 

have   all 

failed.    If 

anyone     but 

Col.  Brown- 
lee    told    of 

this,  I  would 

not     believe 

it.  He  is  one 

of    our    di- 
rectors   and 

has    been 

one    of    our 

most   ardent 

advocates  of 

fair     and 

open    deal- 
ing.   This 

taken      with 


some  recent  developments  in  his  life, 
makes  all  of  us  believe  in  what  he  says." 

I  add  the  author's  own  word  of  caution 
which  is : 

"It  is  something  important  to  know 
that  a  basic  principle  has  been  discov- 
ered even  if  the  details  of  manipulation 
remain  to  be  supplied." 

To  lay  the  foundation  for  his  claim. 
Col.  Brownlee  summarizes  the  origin  of 
the  cyanide  treatment  of  gold  ores,  which 
process  has  quadrupled  the  production 
of  that  metal.  He  then  proceeds  to 
prove  that  the  Malm  process  is  only  a 
development  from  the  cyanide  process. 
In  brief  his  summary  is:  In  1704,  a  color 
manufacturer  of  Berlin  while  experi- 
menting on  chemicals,  happened  upon 
the  first  "cyanogen  compound"  which  he 


called  "Prussian  blue."  One  hundred 
and  two  years  later  another  chemist 
found  that  by  using  a  certain  form  of 
this  acid  gold  could  be  dissolved.  In 
1887  two  English  scientists — Mac  Arthur 
and  Forrest  of  Glasgow — proved  that, 
with  a  weak  solution  of  cyanide,  gold 
could  be  selected  from  the  base  metals  of 
the  ore.  That  is  the  present  basis  of  ore 
treatment  for  gold  recovery  in  this  coun- 
try. 

John  L.  Malm  said  that  if  such  a  stub- 
born metal  as  gold  could  be  thrown  into 
solution  and  extracted  from  its  sur- 
roundings by  the  means  of  chemicals,  it 
would  be  easily  possible  to  throw  all  the 
metals  in  a  complex  ore  into  solution  and 
to  extract  them  one  at  a  time.    That  was 

the  basic 
principle  of 
which  Col. 
B  r  o  wnlee 
spoke.  Hav- 
ing adopted 
that  theory, 
he  erected  a 
plant  of  the 
crudest  pos- 
sible type 
and  experi- 
m  e  n  t  e  d 
therein  from 
1903  to 
1907.  This 
was  located 
at  Corbin, 
M  o  nt  ana. 
and  the  ap- 
paratus used  mostly  either  earthenware 
or  porcelain — the  equivalent  of  flower 
pots  and  stew  pans.  He  is  now 
building,  at  Georgetown,  Colorado,  a 
splendid  plant  for  the  Western  Metajs 
Company  and  parts  of  it  have  been  in 
operation  for  some  time. 

His  search  for  a  chemical  which  would 
throw  all  metals  into  a  solution,  led  him 
to  select  chlorine  gas.  The  next  prob- 
lem was  to  get  out  the  metals — to  send 
into  the  solution  of  metals  a  potent  mes- 
senger to  cut  out  first  the  gold,  then  the 
silver,  then  the  copper,  then  the  lead  and 
later  the  zinc  and  the  others.  It  was 
in  the  mechanical  manipulation  rather 
than  in  the  fundamental  principle  that 
the  trouble  arose. 

One  of  the  first  steps  taken  is  to  re- 


A  Section  of  the  Tube  Mills  in  Which  the  Ore  is  Treated  with 
Chlorine  Gas. 
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move  the  iron  as  a  factor — the  smelters, 
if  you  recall,  not  only  retain  it  but  must 
have  it  in  their  process — and  this  is  clone 
by  submitting-  from  forty  to  seventy  per 
cent  of  the  ore  to  the  action  of  chlorine 
gas  and  putting  it  in  a  furnace  where  the 
desired  result  is  obtained  by  burning  the 
suljjhur.  The  chemical  reaction  here  is 
akin  to  Sir  Henry  Bessemer's  way  of 
getting  rid  of  the  carbon  in  steel. 

With  the  iron  in  an  inert  state  and  the 
mang-anese  removed,  the  solution  is 
passed  to  an  "agitator"  where  further 
chemical  reactions  are  permitted  to  take 
place  under  the  influence  of  additional 
chlorine  gas — the  rushing  together  of 
elements  which  have  an  irresistible  affin- 
ity for  one  another  produces  intense 
heat — and  this  process  serves  to  throw 
all  of  the  metals  in  the  ore  into  solution. 

At  the  next  stage,  the  solution  is  agi- 
tated over  metallic  copper  plates  which, 
acting-  as  powerful  messengers,  reach 
into  the  solution  and  drag  out  the  gold 
and  the  silver.  This  permits  the  other 
metals,  still  in  solution  to  pass  on  to  the 
next  stage,  while  the  extracted  gold  and 
silver  are  separated  by  a  well-known 
method  into  bars. 

Next,  the  solution  is  agitated  in  the 
presence  of  metallic  iron  which,  having 
an  affinity  for  copper,  draws  it  out  of  the 
mixture. 

After  that,  the  hot  solution  passes  to 
the  next  stage  where  it  is  agitated  in  the 
presence  of  metallic  zinc  to  take  out  the 
lead.  If  necessary,  the  residual  solution 
is  again  agitated  in  the  presence  of  zinc 
oxide,  chlorine  gas  and  sulphur  dioxide 
to  remove  iron,  manganese  or  lime. 

These  various  processes  have  removed 
every  particle  of  precious  or  semi- 
precious metal  in  a  complex  ore  with  the 
exception  of  zinc.  Heretofore,  that  has 
been  considered  such  an  inconsequential 
matter,  in  such  ores,  it  customarily  is 
burned  ofT  in  the  smelter.  The  Malm 
process  takes  the  residual  solution  and 
places  it  in  a  vacuum  evaporator  where 
all  traces  of  moisture  are  removed.  Here 
it  is  fused  and  run  into  cells  where  an 
electric  current  is  applied  and  the  zinc, 
in  metallic  form,  is  precipitated. 

At  this  point,  we  find  one  of  the 
most  peculiar  and,  to  me.  intensely  inter- 
esting things  in  the  entire  process.  The 
chlorine  gas,  which  started  in  with  the 


Cei.i.s  for  the  Production  of  Zinc  and  thf.  Re- 
covery OF  Chlorine  Gas. 
The  uns  which  started  in  thi'  first  cylinder  and  followod 
till-  metal  thr(iui.'h  to  th<,'  last  cell,  is  liberated  and 
is  s<'nt  bark  to  the  first  stage  to  be»jin  work 
on  anotlier  batcli  of  metal. 


ONE  OF  THE  Huge  Electric  Generators  Which 

Precipitates  the  Zinc  by  Electrolysis,  in 

THE  Cells  Show.n  .Above. 


first  cylinder  and  followed  the  metal 
through  to  the  last  cell,  is  liberated,  hav- 
ing lost  less  than  two  per  cent  of  its 
■  volume,  and  is  sent  back  to  the  first 
stage  where  it  begins  to  work  on  another 
batch  of  metal. 

In  doing  all  this,  these  metallurgical 
chemists  have  done  no  more  than  any 
school  boy  can  do  with  a  match,  a  news- 
paper, a  stick  of  kindling  and  a  few 
lumps  of  coal.  Both  use  simple  things 
to  start  chemical  reactions ;  after  that  the 
pent  up  elements  of  nature,  in  a  dash 
for  freedom,  do  the  rest.  It  is  not  a 
mysterious  process ;  it  is  merely  follow- 
ing a  rule  of  nature. 

And  what  does  all  this  mean?  The 
hold  of  the  "smelter  trust"  over  the  ore 
producers  arises  from  the  fact  that  it 
requires  from  three  to  four  kinds  of  ore 
"to  make  a  flux."  This  meant  that  under 
the  old  method,  no  one  producer  can 
recover  his  own  metals.  The  new  proc- 
ess means  that  every  individual  producer 
may,  if  he  chooses,  smelt  and  refine  his 
own  ores  at  the  mine  mouth.     You  sug- 
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gest  that  this  will  end  the  "smelter 
trust."  I  ansrwer  evasively ;  such  revolu- 
tions do  not  come  speedily  and  besides 
the  smelters  have  long-time  contracts 
with  ore  producers.  Furthermore,  many 
people  are  born  skeptical  and  will  die  so ; 
the  new  process  will  never  be  adopted 
by  some  who  are  now  actively  engaged 
in  this  business. 

If  generally  adopted — please  remark 
the  "if" — this  process  will  mean  that  a 
mine,  having  exhausted  its  rich  lens,  need 
not  drive  long  and  indeterminate  tunnels 
through  the  "lead"  to  the  next  lens  ;  it 
may  instead  take  out  the  leaner  complex 
ores  to  left  and  right.  It  might  mean. 
even,  that  some  of  the  hopeful  projects 
of  other  years — killed  because  they 
opened  only  lean  or  complex  ores — may 
be  revived.  Undoubtedly  many  of  them 
will  be  revived  but  this  does  not  assure 
that  forgotten  stock  certificates  issued  by 
defunct  companies  will  jump  to  tre- 
mendous value.  Maybe  the  man,  who, 
at     the     inception     of     that     enterprise. 


planned  to  be  a  rich  mining  man,  is  now 
keeping  a  corner  drug  store,  having  suc- 
ceeded in  forgetting  about  his  hole  in  the 
ground.  Besides,  this  is  a  scientific  mat- 
ter which  will  be  appreciated  and  used 
mainly  by  mining  men ;  the  public  will 
get  its  benefit  indirectly. 

This  discovery  is  really  a  contribution 
to  science.  It  goes  on  the  solid  theory 
that  all  things  in  nature  came  from  gases 
through  fluids  to  solids ;  to  recover  the 
valuable  metals  it  is  only  necessary  to 
reverse  the  process  and  start  back  toward 
gases  through  the  fluids,  stopping  there 
to  take  out  the  things  of  present  value. 
Since  it  conforms  to  an  established  i)rin- 
ciple  of  chemistry  and  since  a  similar 
process  is  used  elsewhere  a  million  times 
each  day,  there  is  no  reason  why  it 
should  not  prove  successful  in  metal- 
lurgy. In  that  respect,  the  business 
world  appreciates  the  statement  of  Col. 
Brownlee  when  he  says  that  he  has 
merely  found  a  correct  basic  principle. 
He  has. 


^  A  wise  skepticism  is  the  first  attribute  of  a  good 
critic. 

^  One  thorn  of  experience  is  worth  a  whole  wilderness 
of  warning. 

^  Aspiration  sees  only  one  side  of  every  question ; 
possession  many 

^  No  man  can  produce  great  things  who  is  not  thor- 
oughly sincere  in  dealing  with  himself. 

^  It  is  only  by  presence  of  mind  in  untried  emergencies 
that  the  nature  metal  of  man  is  tested. 

^  Truly  there  is  a  tide  in  the  affairs  of  men;  but  there 
is  no  gulf-stream  setting  forever  in  one  direction. 

^  The  only  faith  that  wears  v/ell  and  holds  its  color  in 
all  weathers,  is  that  which  is  woven  of  conviction  and 
set  with  the  sharp  mordant  of  experience. 

—Lowell. 


FROM   MOVING  PICTURE  FILMS  OF  HEAD-ON  LOCOMOTIVE  COLLISION. 

In  the  presi-nce  of  40,000  spectators  two  full-sized  locomotives  were  sent  full  speed 
atrainst  each  other  at  sixty  miles  an  hour,  the  enjrineers  leaping  for  their  lives  after  they  had 
opened  the  throttles.  This  terrific  spectacle  was  arranged  by  the  Society  of  American  En- 
gineers at  Indianapolis.  July  4.  1911.  to  raise Junds  for  their  beneficiaries.  A  complete  record 
was  made  by  the  moving  picture  men.  who  ^'filmed"  the  collision  from  both  sides. 


ADVENTURES    OF    THE    MOVING 
PICTURE    MAN 

By 
P.    HARVEY    MIDDLETON 


IF  figures  mean  anything,  the  moving 
picture  show  is  the  most  popular  of 
all  our  national  amusements,  not 
excepting  baseball,  which  undoubt- 
edly thoroughly  deserves  its  title  as 
the  national  sport  of  America.  But  the 
calico  comedy  and  drama  daily  enter- 
tains more  persons  than  any  other  form 
of  public  diversion  ever  devised.  Already 
this  infant  industry  has  fifty  million 
dollars  invested  in  it,  although  only  eight 
years  have  elapsed  since  a  second  rate 
theatre  gave  the  first  film  exhibition  in 
New  York.    Today  there  are  more  than 


eight  hundred  houses  in  the  metropolis 
alone  devoted  wholly  or  principally  to 
moving  pictures.  In  the  entire  country 
there  are  many  thousands  of  gaudy  little 
theaters,  marvellous  with  tiles,  gilding, 
marble,  costly  mirrors,  and  ingenious 
trick  electric  signs.  There  are  scores  of 
picture  companies  employing  staffs  of 
authors,  actors  and  scene  painters  to 
give  them  the  proper  settings  and  all 
the  paraphernalia,  human  and  otherwise 
of  the  regular  theatre.  In  every  city  and 
town  throughout  the  United  States 
exhibitors  eagerly  await  the  latest  crea- 

543 


SCENE  FROM   ONE  OF  THE  SORT  OF  DRAMAS  THAT   HAVE   A    WORLD- 
WIDE  HEART  APPEAL-'TIM   MAHONEY.  THE  SCAB." 
The  police  are  shown  charging  the  mob  of  strikers. 


tions  of  the  moving"  picture  studio.  And 
the  printing  of  and  dispatching  to  the 
four  corners  of  the  continent  of  the  latest 
films  is  a  business  in  itself,  resembling 
nothing  so  much  as  the  preparing  and 
distributing-  of  a  metropolitan  daily.  The 
business  has  extended  even  to  Mexico, 
Central  and  South  America,  and  the 
Panama  Canal  Zone.  Every  day  in  New 
York  the  combined  length  of  the  films 
reeled  off  would  reach  across  the  At- 
lantic, and  the  films  exhibited  daily  in  all 
the  American  picture  theatres  would 
easily  encircle  the  globe. 

With  the  enormous  growth  of  the 
moving  picture  business  there  has  come 
into  existence  a  class  of  adventurers  who 
almost  daily  risk  life  and  limb  to  secure 
realistic  effects  for  moving  picture  com- 
panies. One  of  the  most  daring  of  these 
is  B.  B.  Dobbs,  who  recently  fitted  up  a 
small  schooner  at  Seattle  and   left  for 


Alaska  in  order  to  portray  in  moving  pic- 
tures the  birth  or  death  of  a  new  island. 
It  appears  that  the  Bogoslof  group  in  the 
past  year  or  so  have  been  arising-  from 
and  subsiding  into  the  Bering  Sea.  A 
moving  picture  syndicate  has  offered 
Dobbs  a  quarter  of  a  million  dollars  if 
he  secures  the  film. 

When  viewed  for  several  days  last 
year  by  officers  of  the  U.  S.  revenue 
cutter  Tacoma,  a  new  island  came  up 
from  seventy  fathoms  of  water  to  an 
elevation  of  several  hundred  feet  above 
sea  level.  It  was  one  of  the  greatest 
natural  pyrotechnic  displays  ever  wit- 
nessed by  man.  Columns  and  columns 
of  red  flames  shot  from  the  waters 
through  clouds  of  steam  that  reached 
miles  above  sea  level,  and  intermingled 
with  it  were  countless  millions  of  tons 
of  molten  lava  and  rocks  that  converted 
the  ocean  for  a  distance  of  several  miles 
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THRILLING   SCENE    IN    DRAMA    STAGED    FOR    THE    MOVING    PICTURE 

THEATRE.  SHOWING  A  FIGHT  IN  THE  FURNACE  ROOM 

OF   A   TRAMP  STEAMER. 


into  a  seething  cauldron  of  almost  boil- 
ing water. 

Countless  water  fowl  and  wild  ani- 
mals were  killed  and  the  sea  was  cov- 
ered with  dead  fish.  After  the  fire 
ceased  a  new  island  had  been  placed  on 
the  atlas.  The  display  was  witnessed 
from  a  distance  of  four  miles,  but  the 
showers  of  sparks  and  volcanic  ashes 
that  dropped  on  the  vessel's  decks  made 
it  necessary  to  withdraw  for  a  consider- 
able distance.  Dobbs  will  provide  against 
this  danger  by  covering  the  decks  of  his 
schooner  with  asbestos,  and  spare  rig- 
ging and  spars  will  be  carried  belov/ 
decks  in  case  they  should  be  needed. 

Of  course,  such  a  film  would  have  a 
distinct  scientific  and  educational  value, 
apart  from  its  value  for  exhibition  pur- 
poses. In  the  same  class  are  the  moving 
pictures  taken  by  naturalists  of  wild  life 


in  the  forest  and  jungle.  Mr.  F.  ]\Iartin 
Duncan,  a  well-known  British  naturalist, 
has  had  many  adventures  while  taking 
living  pictures  of  wild  beasts.  Once  he 
erected  his  camera  in  a  tiger's  cage  in 
Carl  Hagenbeck's  great  Zoo  at  Ham- 
burg, when  one  of  the  tigers  lost  its 
temper,  gave  a  furious  growl  and 
sprang  at  him.  Fortunately  the  camera 
was  in  the  way.  This  the  brute  knocked 
down  and  seized,  crunching  it  to  pieces 
between  his  long  sharp  fangs,  while 
Duncan  made  a  hurried  exit. 

Other  naturalists  who  have  risked 
their  lives  to  secure  a  photograph  of  a 
charging  wild  beast  are  j\Ir.  Edward 
Preble  and  Mr.  Ernest  Thompson  Seton, 
who  recently  journeyed  to  the  Great 
Slave  Lake.  The  party  sighted  a  musk 
ox,  a  big  shaggy  brute,  with  wicked  eyes. 
"Now,"  said  Mr.  Preble  to  Mr.  Seton, 
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THE  MOVING  PICTURE  MAN  TAKING  A  DOMESTIC  DRAMA, 
Such  scenes  as  this  usually  have  all  the  aid  that  light  can  give,  for  the  photographer 
possesses  the  facilities  of  the  studio:  he  is  sometimes  handicapped  in  out-door  work. 


"if  you'll  touch  the  button.  I'll  do  the 
rest."  He  stepped  forward,  rifle  in  hand, 
and  Mr.  Seton  followed  with  the  camera. 
The  moment  the  musk  ox  saw  them, 
down  he  came.  The  plucky  man  waited 
till  he  was  within  fifty  yards.  Then  the 
camera  began  to  click.  At  twenty  yards 
Mr.  Preble's  rifle  spoke.  The  fierce  brute 
crashed  dead  at  Mr.  Seton's  very  feet. 

One  day  last  May  in  New  York,  the 
crowds  in  Park  Row  and  the  adjacent 
financial  district  were  startled  by  the 
sight  of  an  individual  perched  on  the 
dome  of  the  World  Building.  Glasses 
were  leveled,  and  it  was  seen  that  he 
was  dressed  as  a  country  boy.  Then 
somebody  noticed  a  couple  of  moving 
picture  cameras  clicking  nearby,  and  the 
mystery  was  solved.  The  actor  was  the 
leading  character  in  a  new  set  of  films 
dealing  with  the  adventures  of  a  country 
boy  in  New  York.  Besides  his  daring 
feat  of  climbing  around  the  World  dome, 
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he  caused  considerable  alarm  to  people 
on  the  Brooklyn  Bridge,  where  he  was 
snapped  on  a  supposed  attempt  to  com- 
mit suicide  by  a  leap  from  the  bridge  to 
the  river. 

On  more  than  one  occasion,  however, 
these  daring  actors  have  sacrificed  their 
lives  in  their  efi^orts  to  secure  realistic 
effects.  One  day  in  June,  1908,  the 
steam  boat  pier  at  Bellevue,  near  Paris, 
was  the  scene  of  a  sad  tragedy  caused 
by  an  efTort  to  give  an  accurate  repre- 
sentation of  drama  in  real  life.  In  one 
of  the  scenes  enacted  before  the  lens  of 
the  moving  picture  camera  a  suicide  is 
supposed  to  fling  himself  into  the  river 
and  drown.  The  actor  chosen  to  play 
the  part  was  a  well  known  acrobat  named 
Otreps. 

At  the  appointed  hour  he  jumped  far 
out  into  the  Seine,  and  struggled  and 
shouted  in  a  manner  so  tensely  realistic 
that   the  people   who   were   looking  on, 


•  TALE  OF  TWO  CITIES"   IN   THE  FILM. 
Sidney  Carton,  who  suffered  death  to  save  the  husband  of  the  woman  ht;  himself  loved, 
the  guillotine  platform. 


clapped  their  hands  and  cheered  histily. 
Presently  he  sank,  but  as  this  was  part 
of  the  "business"  no  one  was  surprised. 
Seconds  grew  into  minutes.  Otreps  did 
not  reappear.  There  w-ere  shouts  for  a 
boat.  Alen  pulled  out,  but  there  was  no 
sign  of  the  poor  fellow.  It  was  not  until 
an  hour  later  that  his  dead  body  was 
recovered.  He  had  been  seized  by  cramp, 
and  his  shouts  for  assistance  had  been 
taken  for  clever  acting. 

A  dramatic  termination  occurred 
some  years  ago  during  the  enactment  of 
a  scene  in  which  train  wreckers  w'ere 
supposed  to  tie  a  signalman  to  the  metals. 
The  engine  was  supposed  to  approach 
and  to  be  stopped  just  in  time  to  avert 
a  tragedy.  Unfortunately,  this  latter 
proviso  failed,  for  the  man  was  run  over 
and  killed.  A  gruesome  feature  was  that 
the  operator  who  was  stationed  higher 
up  the  line  was  quite  unaware  that  any- 


thing was  amiss,  and  continued  to  turn 
the  handle  of  the  camera,  thus  recording 
every  detail  of  the  incident.  The  film 
was  used  as  evidence  at  the  inquest,  but, 
of  course,  was  never  exhibited. 

Sometimes  very  queer  unrehearsed 
incidents  occur  in  picture  producing  and 
are  recorded  on  the  camera.  The  other 
day  an  animated  scene  from  the  French 
Revolution  was  staged  near  Fort  Lee, 
just  across  the  Hudson,  on  a  road  very 
popular  with  automobilists.  A  guillotine 
had  been  erected  and  a  howding  mob 
assembled  about  it.  The  "execution" 
was  going  ahead  in  fine  shape.  The  long 
film  w^as  gliding  smoothly  through  the 
camera.  The  dramatic  moment  arrived. 
The  condemned  man,  with  the  priest 
beside  him,  ascended  the  scaffold.  The 
chorus  waved  their  arms,  swaying  to 
and  fro  in  their  imaginary  fiendish 
glee. 
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THE  EMPEROR  NAPOLEON.  AND  JOSEPHINE.  STAGED  IN  MOVING  PICTURE^ 

Josephine  is  pleading  with  her  husband  that  the  prayers  of  the  suppliants  at 

his  feet  be  granted. 


Just  at  this  critical  moment  an  auto- 
mobile sped  around  the  curve  of  the 
road,  and  several  ladies  it  carried  sud- 
denly found  themselves  face  to  face  with 
this  exceedingly  realistic  picture.  They 
broke  into  wild,  piercing-  screams.  The 
automobile  stopped.  The  excitement  was 
too  much  for  the  actors.  They  stopped 
their  performance  then  and  there,  even 
to  the  condemned  man  and  the  priest,  to 
look  at  the  automobile.  The  motorists 
saw  their  mistake  in  a  moment  and  sped 
away,  but  the  film  was  absolutely  ruined. 

A  really  funny  incident  occurred  in 
connection  with  a  picture  where  certain 
scenes  were  laid  in  tropical  Africa.  A 
magnificent  native  village  was  erected  on 
a  large  stage,  and  it  was  required  to 
people  it  with  some  thirty  savages.  When 
the  black  tights  came  down  from  the 
costumer's  it  was  discovered  that,  though 


they  had  been  ordered  according  to 
measurement,  they  set  in  creases  at  the 
bend  of  the  limbs,  and  the  effect  was  that 
the  "supers"  looked  like  anything  but 
glossy-skinned  Africans.  The  stage 
manager  suggested  that  the  picture 
would  come  out  all  right  if  the  men  were 
blacked  all  over.  They  were  offered 
double  pay  if  they  agreed,  and  only  one 
refused.  The  other  twenty-nine  were 
asked  to  turn  up  next  day. 

Meanwhile,  the  "property"  man,  a 
man  of  infinite  resource,  prepared  sev- 
eral pailfuls  of  a  mixture  of  his  own 
invention,  which  he  assured  the  manager 
would  "make  'em  shine  lovely!" 

The  "supers"  turned  up,  and  having 
stripped  to  the  skin,  donned  loin  cloths. 
Then  the  carpenter,  with  a  huge  brush, 
and  much  as  if  he  were  painting  a  wall, 
went  over  them  from  head  to  foot.  When 
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NAPOLEON   BIDDING   FAREWELL  TO  THE  OLD  GUARD   BEFORE   LEAVINCJ 

FOR  HIS  FIRST  EXILE  IN   ELBA. 

This  was  a  well-acted  and  realistic  production. 


he  had  finished  they  certainly  did  "shine 
lovely"  and  looked  the  real  article.  And 
they  continued  to  look  it  for  a  long  time 
after  the  scene  was  taken.  With  grease 
and  hot  water  vain  attempts  were  made 
to  get  them  clean,  but  the  only  result 
was  to  bring  them  to  a  dreadful  piebald 
condition.  So  they  were  sent  ^own  to 
the  local  baths,  where  the  arrival  of 
twenty-nine  piebald  men  created  an  im- 
mense sensation. 

On  more  than  one  occasion  the  mov- 
ing-picture man  has  been  invaluable  to 
the  police.  During  the  recent  cham- 
pagne riots  in  France,  a  film  of  the  scene 
was  made.  Xo  one  had  any  idea  at  the 
time  that  it  would  be  used  for  detective 
purposes.  But  when  the  picture  was 
thrown  upon  the  scene  the  police  were 
able  to  identify  a  large  number  of  rioters 
who  had  escaped  arrest.  It  has  since 
been  suggested  that  during  strikes  or 
riots  it  would  be  very  useful  to  record 


the  scenes  in  moving  pictures,  for  at 
such  times,  when  everyone  is  violently 
excited,  the  evidence  of  eye  witnesses  is 
notoriously  unreliable. 

Some  of  the  moving-picture  actors  can 
tell  many  humorous  stories  of  their  work 
when  rehearsing  in  the  open  air.  "When 
I  got  my  first  film  job  I  was  pretty  shy 
on  muscle,"  said  a  moving  picture  actor 
recently,  "but  after  I  had  been  set  to 
breaking  up.  furniture,  throwing  stoves 
around,  been  in  a  dozen  fights,  been 
thrown  into  the  drink  a  score  of  times, 
and  been  chased  over  the  country  by  a 
few  bull  pups  who  might  forget  to  grab 
the  pad  hanging  to  my  coat  and  grab  me 
instead,  why,  I  began  to  develop  muscle." 

"I  remember  we  tried  a  fat  comedian 
once.  Played  opposite  to  me.  I  threw 
him  into  the  water  from  a  boat  under 
High  Bridge.  As  soon  as  he  struck  the 
water  he  began  to  yell  for  the  boat.  It 
seems  he  could  not  swim.     The  more  he 
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KING    HENRY    II.    AND    HIS    KNIGHTS    DERIDE  THE    PIOUS  PRELATE 

THOMAS  A'BECKET,   WHO   IS   UNDERGOING   A    PENITENTIAL 

CASTIGATION   FOR   HIS  SINS. 


yelled  the  more  the  manager  shouted  to 
him  to  keep  on  yelling-  and  for  me  to 
leave  him  alone — that  the  picture  was 
just  right.  Finally,  with  an  unearthly 
scream  he  threw  up  his  hands  and  sank 
— or  thought  he  would  sink. 

"But  he  didn't.  He  struck  mud  instead, 
and  stood,  just  chin  deep,  in  the  water, 
going  down.  As  soon  as  he  realized 
what  had  stopped  him  he  began  to 
plough  for  the  shore.  As  he  reached  the 
shore,  the  camera  boat  following,  he 
stood  and  faced  us,  mud  from  head  to 


foot.  And  the  camera  was  taking  it  all 
in.  He  stood  there  for  fully  five  minutes 
cursing  until  the  sweat  rolled  down  his 
face  and  wilted  his  collar.  Then  the 
manager  shut  off  the  camera  and  hurried 
ashore  and  began  congratulating  the  fat 
one  on  his  exceptionally  fine  piece  of 
realistic  acting. 

"  'Acting' !  roared  the  fat  one,  ex- 
plosively ;  'if  I  could  act  like  that  I 
wouldn't  want  a  job  with  no  film  house.' 
Then  he  rampaged  ofif  in  high  dudgeon 
and  never  came  back." 
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TOY-MAKING  NOW 
AN  ART 


Tl  IE  manufacture  of  toys  is  now 
considered  an  art,  and  Ger- 
many, long-  since  renowned 
as  the  children's  toyland,  is 
the  home  of  thousands  upon 
thousands  of  men  gifted  with  talent  for 
this  particular  class  of  work.  Their 
knowledge  is  handed  down  from  father 
to  son,  from  one  generation  to  another. 
Many  of  the  especially 
gifted  toy  makers  live 
in  Sachsen,  Thuringen, 
\Wirttemburg  and  Bay- 
ern.  In  Nuremberg 
alone  the  export  busi- 
ness in  this  class  of 
trade  reaches  millions 
of  dollars  each  year. 

No  longer  does  the 
child's  playLox  contain 
those  hideous  and 
clumsy  blocks  of  wood 
that  passed  for  toys  in 
our  Grandfather's  and 
days,  but  today  we  find  these  gifted  men 
putting  into  their  work  real  art.  Instead 
of  the  motley  array  of  homely  houses, 
and  impossible  animals,  we  are  given  in 
the     modern     playthings     reproductions 


Grandmother'^ 


from  artists,  and  imitation  animals  hav- 
ing some  of  the  genuine  characteristics 
that  nature  has  actually  given  them. 

Our  illustrations  show  some  of  the 
modern  playthings  that  are  being  manu- 
factured by  a  well  known  German  firm 
that  exports  its  novelties  to  all  parts  of 
the  world  to  gladden  the  children  of  all 
the  nations. 

Recently  in  Germany  some  of  the 
sketches  used  by  this  firm  were  on  ex- 
hibition and  our  illustrations  are  repro- 
ductions of  them.  Some  of  their  work 
is  so  artistic  that  toy-makers  everywhere 
would  do  well  to  try  to  copy  after  them. 
The  crowning  point  in  the  construc- 
tion of  these  toys  from  the  child's  stand- 
point is  the  fact  that 
each  house  in  the  col- 
lection is  complete  in 
itself.  Most  of  the  ani- 
mals shown  are  made 
from  a  solid  block  of 
wood,  beautifully  pol- 
ished and  colored. 

Playthings  are  to 
children  what  the  work 
of  art  is  to  grownups 
and  by  means  of  toys  a 
child,  no  matter  what 
his  station  in  life  hap- 
pens to  be,  is  enabled  to  live  in  a  world 
of  splendor  created  by  his  imagination. 
The  modern  idea  seems  to  be  that  the 
more  artistic  the  toy  just  so  much  more 
so  will  the  artistic  side  of  the  child's 
nature  be  developed. 
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1  THOUGHT  THAT  THE  FELLOW  MUST  BE  A  BANK  PRESIDENT  AT  THE  VERY  LEAST. 


THE    MEASURE    OF    SUCCESS 


By 


F.    C.    WALSH 


A  COMMERCIAL  traveler, 
shrewd  in  his  estimate  of 
men,  missed  his  train  one 
morning  and  consequently 
was  forced  to  spend  the  re- 
mainder of  the  day  in  a  remote  village  of 
some  five  hundred  population.  The  mo- 
notony of  the  only  hotel  had  become  un- 
endurable, when  a  neatly  dressed 
stranger  invited  him  to  a  game  of  bil- 
liards, and  the  two  were  quickly  engaged 
in  a  friendly  rivalry.  The  stranger  soon 
waxed  eloquently  confidential,  and 
seemed  to  take  an  especial  delight  in  un- 
burdening the  tiresomely  complete  story 
of  his  life  up  to  that  moment  of  meeting. 
"I'm  what  you  might  call  a  self-made 
man,"  he  asserted  over  and  over,  taking 
for  granted  that  the  other  must  naturally 

SS2 


be  interested  in  the  hfe-history  of  any 
one  so  distinguished  as  himself. 

'T  have  come  up  from  nothing,"  he 
harped  in  the  same  key,  "and  have  done 
it  all  without  help  from  any  one."  After 
constant  reiteration,  our  commercial  trav- 
eler stood  at  attention,  beginning  to  think 
that  he  had  fallen  in  with  some  celeb- 
rity. 

"Yes  sir,"  continued  the  stranger, 
"you'd  have  to  travel  far  to  find  any  one 
more  respected  in  his  community  than  I 
am.  As  I  just  said,  I  started  out  in  life 
with  nothing,  no  education,  no  one  to 
help  me,  and  I've  come  up  to  where  I 
am  today  from  absolutely  nothing.  I 
own  my  business,  and  built  it  up  myself ; 
I  own  my  home,  and  paid  for  it 
myself;  I've  got  a  fine  wife,  who  thinks 
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the  world  of  me;  I'm  honored,  respected, 
and  stand  high  in  lodge  circles,  and " 

Just  here,  our  commercial  friend  could 
restrain  his  curiosity  no  longer,  and 
modestly  started  to  inquire  who  the 
stranger  migfit  be.  "I  thought,"  he  said, 
in  telling  the  story  later,  "that  the  fellow 
must  be  a  bank  president  at  the  very 
least,  he  laid  so  much  stress  on  the  fact 
that  he  had  come  up  from  nothing.  I 
started  to  find  out." 

"  'Where  do  you  live  ?'  I  timidly  ven- 
tured to  ask." 

"  'Right  here  in  town,'  he  answered." 

"  'May  I  ask  the  nature  of  your  busi- 
ness?' " 

"  'I  run  the  barber-shop  next  door.'  " 

The  commercial  man  was  fond  of  tel- 
ling this  story  as  an  illustration  of  the 
varying  notions  people  have  as  to  what 
constitutes  success.  But  the  point  of  the 
story, — the  one  that  here  serves  as  text, 
— is  this:  that  rural-minded  barber, 
filling  his  little  niche  in  a  village  of  some 
five  hundred  people,  was,  as  judged  by 
all  of  the  standards  to  be  applied  in  this 
article,  a  success  in  every  respect ! 

The  first  measure  of  success  is  that 
trite  old  one  of  dollars  and  cents,  but 
how  few  know  how  rightly  to  apply  it ! 
It  is  the  lowest  standard  to  be  consid- 
ered, but  it  bears  an  important  relation 
to  a  new  and  proper  adjustment  of  the 
meaning  of  success  in  its  everyday  ap- 
plication to  the  individual.  In  employing 
the  actual  money  rating  of  a  given  indi- 
vidual for  the  purpose  of  ascertaining 
whether  or  not  he  is  a  success,  it  is  essen- 
tial to  know  first  of  all,  his  age.  No 
man's  life  can  be  counted  a  success  or 
failure,  from  one  standpoint  at  least, 
until  his  life  is  run.  But  when  a  man 
has  reached  the  average  age  of  human 
life  as  worked  out  on  a  basis  of  vital  sta- 
tistics, his  life  for  the  purposes  of  suc- 
cess estimation  may  be  said  to  be  over, 
and  he  should  possess  at  that  time  his  per 
capita  portion  of  the  nation's  wealth. 
Now,  the  average  length  of  human  life  at 
the  present  time  is  in  the  neighborhood 
of  thirty-six  years.  And  the  average 
wealth  for  each  individual  of  our  nation, 
resulting  from  a  division  of  the  national 
wealth  by  the  number  of  population,  is 
about  thirteen  hundred  dollars.  From 
these  two  facts,  average  age  and  average 
individual     wealth,     the     conclusion     is 


reached  that  every  man  who  has  lived  to 
the  age  of  thirty-six,  should  have  in  his 
possession  in  some  visible  form,  wealth 
equivalent  to  the  sum  of  at  least  thirteen 
hundred  dollars.  If  he  have  not  this 
amount,  and  bearing  in  mind  that  his 
measure  is  being  taken  by  this  money- 
standard,  he  is  a  failure.  Exception  to 
this  general  rule  can  be  made  only  in  the 
case  of  invalids  and  those  mentally  un- 
sound. Furthermore,  the  man  who  has 
inherited  wealth,  and  allowed  it  to  sink 
to  the  average  level  of  thirteen  hundred 
dollars,  must  also  be  classed  as  a  failure. 
It  would  be  sad,  however,  if  we  had  not 
other  standards  to  judge  by. 

The  dissipated  keeper  of  a  lodging- 
house  in  the  slum  district  of  one  of  our 
large  cities  had  a  son  whose  prospects 
in  life  were  environed  by  the  lost  am- 
bitions of  the  derelicts  who  had  stranded 
on  the  rocks  of  failure.  In  the  natural 
march  of  events,  little  could  be  expected 
from  the  son  in  the  way  of  noteworthy 
achievement.  Reared  in  an  environment 
of  low  ideals,  the  possible  position  of 
gin-vender  was  considered  as  high  a 
status  as  he  could  be  expected  to  attain. 

But  the  son  was  of  studious  habit,  and, 
in  spite  of  adverse  influence  and  sur- 
roundings, managed  to  make  his  way 
through  the  public  schools,  with  the 
secret  ambition  of  taking  up  the  study 
of  medicine.  He  met  with  many  ob- 
stacles, chief  of  which  were  lack  of 
money  and  parental  encouragement,  but 
by  persistency  of  effort,  he  received  in 
due  time  his  medical  degree.  He  located 
in  a  part  of  the  city  remote  from  his 
home  neighborhood.  From  the  start  it 
was  a  struggle  between  sheer  determina- 
tion and  starvation,  and  for  a  time  it 
looked  as  if  the  latter  would  w^in.  Five 
years  passed,  and  ten.  Still  he  was  an 
unknown  atom  in  the  ranks.  The  peo- 
ple among  whom  he  practiced  were  of 
the  poorest,  and  oftener  than  not  he  re- 
ceived nothing  for  his  services.  But  he 
did  splendid  work,  and  he  knew  it.  One 
day  he  took  stock  of  himself,  and  asked 
himself  squarely  if  he  were  a  success. 
He  decided  he  was  not.  Naturally  his 
spirits  were  not  made  buoyant  by  such  a 
disheartening  conclusion.  Then  he 
began  to  think  that  perhaps  his  concep- 
tion of  success  was  at  fault.  He  had 
risen  to  a  higher  level  of  life  than  his 
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He  Quit  Worrying  and  Decided  He  Was  a  Success 


people  before  him.  he  reasoned  ;  no  one 
in  his  old  neighborhood,  so  far  as  he 
knew,  had  attained  to  any  professional 
rank  whatever,  and  his  doing  so  was  of 
itself  something  in  the  nature  of  a  suc- 
cess ;  the  companions  of  his  youth  were 
either  following  in  the  miserable  foot- 
steps of  their  fathers,  or  worse, — some 
of  them  were  helping  to  fill  the  jails  and 
penitentiaries.  In  short,  he  had  risen 
to  a  higher  level  than  his  immediate  an- 
cestors and  the  companions  of  his  early 
environment. — to  that  extent  at  least  he 
had  accomplished  much.  This  was  cheer- 
ing, but  was  he  a  success  financially? 
He  determined  to  find  out;  he  hit  on 
some  statistics.  These  showed  that  in 
lumping  together  all  the  physicians  of 
the  entire  country,  the  average  annual 
income  of  each  was  about  six  hundred 
dollars.  This  gave  him  food  for 
thought,  and  another  standard  to  be  used 
as  a  measure  of  success.  If  he  himself 
were  averaging  as  much  as  the  average 
physician,     logically    he    could    not    be 


counted  a  failure.  He  went 
over  his  books  to  see  what 
figures  would  say.  He  was 
surprised  to  find  he  was  av- 
eraging something  over  a 
hundred  dollars  a  month. 
He  quit  worrying,  and  de- 
cided he  was  a  success,  and 
he  was.  He  had  risen  above 
the  environment  to  which 
he  was  born  ;  he  had  outdis- 
tanced all  the  companions 
of  his  boyhood  days  ;  and  he 
was  making  more  than  the 
average  man  of  his  chosen 
profession.  Today  he  is  a 
recognized  force  in  the 
medical  world.  To  reach  a 
correct  estimate  of  success, 
it  pays  to  think  in  figures, 
if  the  figures  are  right. 

Despite  the  odium  at- 
tached to  comparisons,  they 
afford  another  means  for 
approximating  the  success 
or  failure  of  any  given  in- 
dividual. The  higher  a 
man's  status  in  life,  the 
more  limited  are  the  heights 
to  which  he  may  ascend. 
This  is  paradoxical,  but 
true.  Such  a  person  may 
consider  himself  successful  if  he  main- 
tains the  level  to  which  he  was  born.  If 
he  falls  below  that,  he  must  be  classed 
a  failure.  Of  course  if  a  man's  father 
be  a  genius,  it  would  not  be  exactly  fair 
to  expect  the  son  to  be  a  greater  one, 
such  expectation  would  be  contrary  to 
the  law  of  heredity,  and  certainly  con- 
trary to  all  biographical  precedent,  for 
when  in  history  has  a  genius  been  the 
father  of  a  genius?  But  in  striving  for 
a  working  standard,  for  the  measure  of 
success,  we  are  aiming  at  the  average 
person,  not  at  genius,  which  is  an  ex- 
ception to  all  rule,  and  must  be  meas- 
ured by  a  standard  of  its  own. 

Descending  once  more  to  everyday 
life,  the  struggles  of  a  certain  young 
lawyer  will  afford  illustration  of  what 
may  be  styled  the  "standard  of  compari- 
son." This  young  man  was  an  only  son. 
The  father  was  a  man  of  wealth  and 
vast  business  interests.  He  was  self- 
made.  Naturally  much  was  expected  of 
the  son,  as  he  was  an  only  child.     But 
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the  father  had  ideas  of  his" 
own  on  the  subject  of  train- 
ing young  men  for  the  bat- 
tle of  life.  He  believed  that 
every  young  man,  regard- 
less of  the  advantages  of 
wealth,  should  work  out  his 
own  worldly  salvation. 
Such  ideas  are  commend- 
able, but  the  father's  ex- 
pectations exceeded  the 
son's  talent  for  getting  on 
in  the  world.  The  father  did 
pay  for  the  son's  education, 
both  in  college  and  law 
school,  but  from  the  time  of 
the  son's  graduation  the  lat- 
ter had  to  make  his  own 
way  unaided.  It  must  be 
said  to  his  credit  that  he 
entered  into  the  spirit  of 
the  game  with  enthusiasm 
and  without  complaint.  In 
the  course  of  time  he  drove 
the  shadow  of  the  wolf 
from  his  office  door,  and  by 
hard  work  finally  began  to 
make  a  fair  living.  From 
the  start  the  father  had 
secretly  determined  to  fur- 
ther the  success  of  his  son 
as  soon  as  the  latter  showed 
himself  worthy  in  the  father's  estimation. 
Some  years  went  by  and  the  son  con- 
tinued to  hold  his  own,  but  nothing 
more.  The  father  grew  impatient  at 
the  son's  delay  in  climbing  the  peak  of 
success  to  fame,  and  rebuked  the  young 
man  frequently,  even  threatening  to  dis- 
own him.  He  would  not  understand,  in 
his  egotism,  why  the  son  of  such  a  father 
should  fail  to  rise  more  rapidly.  The 
father  and  son  were  at  the  point  of  rup- 
ture, when  our  young  attorney  decided 
to  settle  the  matter  in  his  own  way. 

He  sat  down  and  wrote  dozens  of 
letters,  of  similar  import,  to  all  the  mem- 
bers of  the  law  class  in  which  he  had 
graduated,  stating  candidly  his  reasons 
for  writing,  and  asking  them  to  be 
equally  candid,  particularly  in  giving  him 
the  figures  of  their  annual  income  for  the 
past  few  years.  ^lost  of  them  responded 
with  details  of  income  month  by  month, 
and  the  average  for  the  year.  In  adding 
the  total  and  striking  an  average  for  the 
entire  number  of  the  group  of  gradu- 


ThK  Fathkr  Grkw  Impatient  at  His   Son's  Delay— Even  Threat 
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ates  to  which  he  belonged,  our  lawyer 
friend  discovered  that  his  own  income 
fell  within  this  average,  with  a  few  dol- 
lars to  spare.  He  showed  the  figures  to 
the  father,  who  at  first  refused  to  be 
convinced.  But  by  persistent  reasoning, 
he  demonstrated  to  the  father  that  he  did 
not  fall  below  the  average  of  the  special 
group  of  workers  of  which  he  was  a 
member,  he  could  not  be  considered  a 
failure,  and  as  the  father  began  to  see 
the  matter  from  this  new  view-point,  he 
complimented  the  son  for  unraveling,  for 
once,  at  least,  a  very  tantalizing  problem. 
The  son  had  established  a  just  standard 
for  the  correct  estimation  of  success. 
From  that  day,  the  legal  interests  of  the 
father  were  taken  in  charge  by  the  son, 
who  has  since  enjoyed  a  luxurious  in- 
come.    The  father  had  seen  the  light. 

With  a  reputation  for  fairness  in  most 
things,  there  is  a  certain  amount  of  un- 
fairness in  the  average  American  parent 
in  his  attitude  of  great  expectation  to- 
ward his  offspring.    Too  often  the  young 


556 


TECHNICAL    WORLD    MAGAZINE 


American  is  led  to  feel  that  his  achieve- 
ment of  success  should  fall  little  short  of 
occupancy  of  the  White  House,  when  in 
most  instances  the  youngster  will  do  well 
in  the  future  years  if  he  pays  with  regu- 
larity his  monthly  rent.  The  instillation 
of  ambition  is  commendable,  but  the  im- 
possibility of  achievement  often  leads  to 
an  avoidable  despair,  and  a  mis-con- 
ceived self-acknowledgement  of  failure. 
This  should  not  be;  despair  should  not 
prevail  as  regards  the  attainment  of  a 
status  which  cannot  be  justly  expected. 
All  cannot  be  captains  of  industry ;  there 
must  be  sergeants  and  corporals  in  the 
great  armies  of  commerce.  One  may  be 
a  private  in  the  ranks  and  still  be  a  suc- 
cess. 

The  dollar  can  never  be  the  real  meas- 
ure of  success,  though  we  are  accused, 
rightly  or  wrongly,  of  making  it  our  sole 
standard.  Men,  women  and  children,  of 
the  most  humble  foreign  birth,  glad  of 
the  merest  existence  in  their  home  lands, 
catch  the  spirit  of  discontent  shortly 
after  arrival,  change  their  ideal  standards 
to  material  ones,  and  bemoan  their  in- 
ability to  ape  the  luxurious  ways  of  our 
envied  millionaires.  In  their  home  lands 
they  have  been  accustomed  to  two  aris- 
tocracies, the  one  of  power,  the  other  of 
intellect.  Here  they  are  impressed  with 
but  one,  the  aristocracy  of  wealth.  If 
we  must  have  our  millionaires,  let  us  not 
make  their  standard  the  only  measure 
for  the  measurement  of  individual  suc- 
cess. 

But  even  the  acknowledged  successes 
of  the  world  would  perhaps  confess  the 
inadequacy  of  the  results  attained. 
There  is  still  another  measure  to  be  ap- 
plied,— that  of  one's  own  ideals.  Who 
knows  what  the  secret  ambition  of  a 
Rockefeller  may  be?  In  his  heart  of 
hearts  his  greatest  desire  may  be  that  of 
being  a  great  poet ;  another  captain  of 
industry  has  actually  evinced  symptoms 
of  a  desire  for  successful  authorship,  and 
has  published,  besides  four  other  vol- 
umes, some  vigorous  throughts  on  a  tri- 
umphant democracy.  One  of  the  great- 
est of  statesmen  that  ever  lived.  Cardinal 
Richelieu,  would  have  exchanged  all  his 
fame  in  statesmanship  for  the  different 
fame  of  a  Moliere  or  Shakespeare. 
Edison,  the  embodiment  of  success  in 
one  of  the  great  fields    of    human   en- 


deavor, is  beginning  to  take  an  active  in- 
terest in  matters  of  political  economy, 
and  who  shall  say  that  his  restless  am- 
bition has  not  at  times  reached  as  far  as 
the  presidency,  or  at  the  least  a  sena- 
torship? 

His  name  calls  to  mind  other  invent- 
ors, many  of  whom  were  a  success  in 
their  contributions  to  humanity's  welfare 
and  progress,  but  who  themselves  never 
reaped  any  financial  reward,  either  be- 
cause of  lack  of  business  judgment,  or 
because  necessity  forced  them  to  part 
with  the  fruits  of  a  life  work  for  a  mere 
song.  Judged  by  their  gifts  to  humanity, 
such  men  must  be  considered  a  success ; 
judged  by  the  estimate  of  their  neigh- 
bors, they  are  too  often  set  down  as 
failures. 

There  are  other  men  who  are  the  re- 
verse of  these.  They  come  into  fortune 
by  inheritance,  speculation,  or  some 
chance  discovery  of  natural  wealth. 
Without  any  unusual  effort  or  display  of 
intelligence,  they  reap  the  rewards  and 
honor  of  success,  without  having  earned 
it.  True  success  must  be  the  result  of 
persistent,  honest  endeavor;  all  other  is 
spurious  and  rings  false. 

As  a  nation  we  pay  too  much  attention 
to  the  unusual  successes,  and  are  prone  to 
set  them  up  as  a  standard  which  should 
be   attained  by   all.     Our   own   Lincoln, 
and    Garfield,   worthy   types   for   emula- 
tion, rose  from  the  depths  of  obscurity 
to  heights  of  greatest  honor  and  fame. 
But  they  who  come  up  from  depths  as 
deep  and  through  struggles  just  as  hard, 
are  entitled  to  some  credit,  even  though 
they  have  attained  to  nothing  higher  than 
honest   citizenship.      The   measure   of   a 
Lincoln  or  Garfield  cannot  be  applied  to 
the    more   mediocre,    average    citizen    as 
the  one  measure  of  success.    He  who  fills 
his    little   niche,    in    life,    faithfully    and 
honorably,  must  not  be  counted  a  failure. 
The  man  who  has  risen  above  the  level 
of  his  birth  is  more  of  a  success  than  he 
who,    born    with    the    proverbial    silver- 
spoon,  remains  for  the  balance  of  his  life 
on   the   dull   level    on    which   the   mere 
chance   of .  birth   has   placed   him.      The 
goal  of  success  cannot  be  the  same  for 
all ;  the  man  who  overcomes  life's  han- 
dicap  has    accomplished    more  than   he 
who,  with  nothing  to  hold  him  back,  at- 
tains the  artificial  goal  of  mere  dollars 
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and  cents.  Success  cannot  be  counted 
so  much  by  what  one  has,  as  by  what  one 
is.  Mere  possession,  as  the  result  of 
lucky  birth  or  other  accident,  is  worth 
little  in  the  estimation  of  those  who  rec- 
ognize real  worth  only  in  honorable,  per- 
sonal achievement.  The  discoverer  of  a 
gold-mine  actually  achieves  nothing 
laudable,  he  has  done  nothing  in  for- 
warding the  world's  advancement ;  nature 
placed  the  gold  there,  and  an}  fool  for 
luck  might  come 
across  it.  His  suc- 
cess is  not  essen- 
t  i  a  1 1  y  creditable, 
and  in  no  sense 
real.  He  himself 
has  produced  noth- 
ing ;  his  chance  find 
has  not  actually 
raised  him  above 
the  environment  to 
which  he  was  born  ; 
he  is,  as  a  result  of 
his  find  alone,  in  no 
way  superior  to  the 
gold-seeker  who, 
after  years  of 
weary  search,  may 
have  found  noth- 
ing. In  fact,  the 
latter  may  be  far 
richer  in  life  ex- 
perience and  prac- 
tical mining  knowl- 
edge, and  yet  in  the 
often  abused  sense 
of  the  word,  not  be 
a  success.    But  as  a 

rule  the  world  stands  ready  with  open 
door  to  welcome  the  chance  discoverer, 
while  it  turns  its  back  on  the  pioneer 
of  empire,  lavish  in  his  expenditure  of 
effort  for  the  betterment  of  man,  but 
poor  in  any  possession  of  greedily  at- 
tained wealth. 

But  with  new  and  true  standards  for 
the  measure  of  success,  any  one  can  not 
only  take  the  real  measure  of  self,  but  of 
others  of  any  magnitude  whatsoever,  be 
he  clerk  or  scientist,  banker  or  poet, 
digger  of  ditches,  millionaire  or  philoso- 
pher. All  this  has  a  practical  bearing 
on  life.  The  man  who  is  able  to  take  the 
success-measure  of  himself  will  face  the 
world  and  his  work  with  more  vim  and 
confidence  than  the  man  who  is  buovant 


one  day,  and  depressed  the  next,  because 
of   the    widely   varying   opinions   of   his 
friends  and  fellow-workers  as  to  his  suc- 
cess or  failure.    Confidence  in  self  begets 
success,   and   the   shortest   cut   to   confi- 
dence is  an  accurate  measurement  of  self. 
It  is  interesting  to  turn  for  a  moment 
to  concrete  instances  of  minds  of  the  first 
magnitude,  and  see  wherein  they  rise  or 
fall  in  accordance  with  this  new  standard 
of  measurement.     How  shall  we  take  an 
estimate,     for     ex- 
ample, of  a  Tolstoi 
or  a  Robert  Ikirns  ? 
lliere  is  a  tendency 
with  a  majority  to 
speak  of  the  great 
Russian  as  a   fail- 
ure.    According  to 
tlie    current    vague 
and  hazy  standards, 
this  is  largely  true. 
Born  an  aristocrat, 
he   deliberately 
sought     and     lived 
the  life  of  a  peas- 
ant, and  chose  wil- 
lingly  a   lower   so- 
cial     environment ; 
he    failed    to    con- 
serve, in  the  form 
of  wealth,  the  flesh- 
pots  of  his  inherit- 
ance.   Had  this  oc- 
curred  in   spite   of 
effort    to    the    con- 
trary,    the     result 
would   have   to   be 
counted  a  failure, — 
but  he  acted  deliberately  in  the  matter, 
and  realized  his  own  ideal.     That  ideal 
was  his  idea  of  success,  he  made  his  own 
measure,  and  for  that  reason  it  cannot 
be  said  he  failed.     It  required  courage  to 
go  contrary  to  all  tradition  and  give  up 
that    which    the    world    most    strongly 
craves.     The  only  way  to  measure  the 
success  of  such  an  exceptional  man  is  not 
in  terms  of  wealth,  social  position  of  vis- 
ible accomplishment,  but  by  the  value  of 
his  message  to  humanity.     The  thunder 
of  his   words  and   the   lightning  of   his 
intellect    drove    back    and    scorched    the 
iniquity  of  many  a  wrong,  and  opened  the 
way  to  justice  for  many  of  the  oppressed 
in  a  country  where  wealth  and  position 
are  the  sole  standards  of  success. 


His  Chance  Find  Has  Not  Actually  Raised  Him 
Above  the  Environment  to  Which  He  was  Born. 
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And  Robert  Burns?     With  only  false  that    success?     There    is    one    measure 

standards  how  could  we  take  the  meas-  higher  than  all  the  standards  we  can  ever 

ure  of  his  success?     Born  a  ploughman,  attempt    to    formulate,    for    who    would 

he    never    rose    much    above    that    in    a  have  the  temerity  to  venture  to  ask   if 

worldly  sense ;  his  environment  held  him  the   warbling  of   a  thrush   at   eve   were 

fast,    and    to    all    appearances    he    never  success  or  failure? 

escaped  from  it,  nor  surpassed  the  social  The  time   is   ripe   for  new   standards, 

status  of  his  immediate  ancestors ;  at  the  and  the  thinking  men  of  the  day  will  do 

best  his  income  was  never  above  a  few  well  to  consider  any  new  measure  sug- 

hundred  dollars  a  year,  and  he  died  in  gested,    so   that   every   man   may   weigh 

poverty.     Yet  he  sang  a  world  to  glad-  himself,   and   be   weighed   by   others,   at 

ness  bv  the  magic  of  his  words!     Wzs  his  true  valuation. 


Dinner  Pail  Philosophy 

^  Hypocrisy  is  the  homage  that  vice  renders  to  virtue. 

^  A  man  may  be  more  cunning  than  another,  but  not 
more  cunning  than  all  others. 

^  When  a  man  takes  pride  in  "putting  one  over"  he 
is  beginning  to  put  the  rollers  under  himself. 

(jl  A  brave  soldier  faces  the  music,  but  it's  pretty  tough 
to  sit  through  some  of  the  musical  shows  these  days. 

^  There  are  only  two  kinds  of  men  who  stay  down 
when  they  once  get  down  — dead  men  and  quitters. 

C|[  If  one-half  the  world  wants  to  know  how  the  other 
half  lives  it  should  read  the  patent  medicine  testi- 
monials. 

^  A  woman  who  can  make  a  home  on  two  dollars  a 
day  is  a  lot  smarter  than  a  man  who  can  only  earn 
that  much. 

<ll  Some  disguised  falsehoods  represent  the  truth  so 
well  that  it  would  be  bad  judgment  not  to  be  de- 
ceived by  them. 


LITTLE    DROPS    OF    WATER 
DO    THEIR    WORST 


By 


F.    G.    MOORHEAD 


IF  Gifford  Pinchot  had  approached 
the  throne  of  Divine  Grace  and  had 
asked  the  Creator  to  make  him  a 
working  model  to  iUustrate  the 
principles  of  conservation,  he  could 
not  have  secured  a  better  one  than  Palo 
Duro  canyon  in  the  Texas  Panhandle. 

Here  is  exemplified,  so  that  those  who 
stand  on  the  rim  rock  may  see,  the  ever- 
lasting truths  that  the  ravages  of  the 
flood-swollen  stream  may  be  prevented 
by  vegetation,  and  that  forests  will  per- 
petuate themselves  and  stand  unscathed 
by  the  ages  if  given  proper  protection 
against  man's  own  rapacity  and  the  fire 
demon. 

The  rapid  settling  of  the  Texas  Pan- 
handle by  northern  farmers  is  bringing 
Palo  Duro  canyon  to  public  attention  for 
the  first  time.    Not  that  it  is  a  new  sight. 


It  was  there — not  so  wide  or  so  deep  or 
so  long — when  Coronado  wended  his 
weary  way  goldward  into  the  southwest, 
and  crossed  this  rift  in  the  earth's  sur- 
face with  difficulty.  It  was  there  when 
the  cattlemen  held  undisputed  dominion 
over  the  staked  plains  and  saw  their 
droves  fall  pell  mell  into  the  unsuspected 
canyon  and  go  hurtling  to  death  on  the 
crags  a  hundred  or  a  thousand  feet 
below.  It  was  there  when  the  first  farmer 
took  his  stand  against  the  last  cattleman 
and  a  new  day  dawned  for  the  Texas 
Panhandle.  But  it  was  not  until  northern 
farmers  by  the  hundreds  snatched  up  the 
land  bargains  that  Palo  Duro  became 
known  outside  its  immediate  vicinity. 
Now  it  is  a  candidate  for  honors  as  a 
national  park  and  offers  to  the  tourist  as 
picturesque  a  canyon  as  is  readily  acces- 

559 


BALANCING  ROCK.  A   MONUMENT  TO  THE  EROSIVE   POWER  OF  WATER  -  PALO  DURO 

CANYON,  TEXAS. 


sible    anywhere     in     the     whole     broad 
United  States. 

Beginning-  at  a  point  northeast  of 
Canyon  City,  in  Randall  County,  Palo 
Duro  canyon  extends  seventy  miles,  its 
width  increasing  from  a  few  hundred  feet 
to  three  miles  and  its  depth  from  fifty 
feet  to  1 ,200  feet.  It  is  heavily  wooded  and 
is  the  home  of  big  game.  In  the  depths 
of  Palo  Duro  creek,  headwaters  of  the 
Red  river,  are  the  finest  fish,  secure  for 


the  most  part  against  hook  or  fly.  The 
coloring  of  the  rocks  and  various  dirt 
strata  in  the  canyon  walls  excels  the 
handiwork  of  any  painter's  brush.  No 
Corot  or  Moran  ever  mixed  together  the 
pigments  and  splattered  them  on  a  can- 
vas with  so  lavish  or  so  sure  a  hand  as 
Nature  has  splashed  these  canyon  walls. 
Deep  red,  snow  white,  royal  purple, 
golden  yellow,  all  manner  of  blendings 
intermingle  to  make  beautifully  attractive 
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A  SMALL  STREAM.    BUT  CAPABLE   OF  PRETTY   WATERFALL  EFFECTS    AND  OF 
EATING   DEEP  INTO   EARTH  AND   ROCK. 


THE   PALO   DURO  CANVON    IS   PICTURESQUE   IN    WIXTER   AS   WELL   AS   IN  SUMMER. 
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THE  RUSHING   WATERS   HAVE   CHISELED   EARTH 


this  Strange  manifestation  of  the  wrath 
of  Nature's  forces. 

For  one  cannot  look  on  Palo  Duro 
without  being  convinced  that  Nature 
was  angry  when  she  wrought  this  canyon 
and  that  in  the  midst  of  her  wrath  there 


was  the  intention  to  make  man  see  and 
heed  and  learn.  Palo  Duro  is  the  result 
of  an  erosion,  just  such  an  erosion  as 
must  occur  wherever  the  rain  drops  fall 
or  the  snow  melts  and  the  rivulets  gather 
force  in  their  rush  to  the  sea.    Palo  Duro 
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AND  ROCK   INTO   ToWEKS   AND  TUKKKTS. 


creek  flows  continuously,  in  scanty 
volume  during  the  dry  season,  being  fed 
by  several  permanent  springs  which  issue 
from  the  sides  of  the  canyon  just  at  the 
base  of  the  lower  cap  rock.  In  times  of 
sudden  heavy  rains  it  is  greatly  increased 


in  volume.  These  downpours  start 
streams  in  all  the  lesser  channels  and  a 
small  flood  pours  down  each  little  gully, 
heavily  charged  with  sediment,  some  of 
which  spreads  out  and  is  dropped  on  the 
flats,   while   the   rest   is   swept   into  the 
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stream  to  travel  east  into  the  Mississippi. 
On  the  steeper  slopes  and  exposed  road- 
beds the  progress  of  erosion  is  so  rapid 
it  can  be  seen  from  year  to  year.  It  is  as 
if  God  set  Nature  to  pour  her  streams 
along  old  and  new  channels  to  eat  into 
the  earth  and  rock,  that  man  might  look 
on  and  realize  the  value  and  the  necessity 
of  verdure  to  mat  the  earth  into  place 
and  hold  fertile  acres  against  the  ravages 
of  the  streams.  These  evidences  of 
erosion  are  most  striking-  in  the  case  of 
old  roads.  In  one  instance  in  the  course 
of  fifteen  years  the  entire  roadbed  has 
been  swallowed  up  in  a  peculiar  sinkhole 
and  further  up  this  same  roadbed  has 
been  completely  blocked  by  big  pieces 
split  off  the  upper  cap  rock.  Trails  and 
cow  paths  offer  a  channel  for  the  water 
and  in  two  or  three  years  become  little 
gullies,  necessitating  the  formation  of 
new  paths.  On  the  prairies,  wherever 
the  sod  is  broken  by  cattle,  the  ends  of 
the  gullies  leading  down  to  the  edge  of 
the  upper  cap  extend  themselves  rapidly. 

Mere  man,  looking  on  this  manifesta- 
tion of  Nature's  powers,  can  understand, 
better  than  any  spoken  or  written  words 
can  impress  him,  that  erosion  may  be 
checked  by  sod  as  well  as  by  brush  and 
tree  growth,  for  at  Palo  Duro  the  hungry 
waters  have  circumnavigated  the  clump 
of  trees  and  the  patches  of  sod  and  eaten 
their  way  through  the  unprotected  soil, 
leaving  oases  of  grass  and  trees  to 
punctuate  this  lesson  in  erosion. 

Clambering  down  into  the  canyon, 
skirting  precipitous  walls  and  painfully 
climbing  over  jagged  crags,  the  tree- 
covered  depths  in  the  lower  levels  are 
reached.  Here  are  to  be  found  over  one 
hundred  distinct  tree  species,  the  prin- 
cipal ones  being  red  cedar,  white 
cedar,  cotton  wood,  hackberry,  china- 
berry,  honey  locust  and,  in  rare  cases, 
mesquite,  willow,  and  shin  oak.  The 
absence  of  timber  on  the  plains  above  is 
explained  by  prairie  fires,  insufficient 
and  irregular  rainfall  and  the  high  de- 
gree of  evaporation  caused  by  constant 
winds  and  a  long  growing  season.  _  The 
tree  growth  in  the  canyon's  depths  is  due 
to  protection  from  fire,  shelter  from 
wind  with  consequently  reduced  evapor- 
ation and  to  seepage  and  underground 


water  from  the  river  or  springs.  Here 
again  man  is  taught  by  Nature  and  the 
necessity  of  fire  protection  strikingly 
proved.  The  Staked  Plains  are  pecu- 
liarly adapted  to  tree  culture.  Shade 
trees  will  grow  when  sheltered  by  build- 
ings or  artificially  watered.  Nature  has 
been  waiting  there  all  these  centuries  to 
give  man  a  lesson  in  conservation  and 
man  is  just  taking  his  first  kindergarten 
instruction  in  this  twentieth  century. 

Not  satisfied  with  accepting  Palo  Duro 
as  simply  Nature's  model  of  the  con- 
servation principles,  man  is  already  at- 
tempting to  make  money  out  of  it.  Rep- 
resentatives of  the  forest  service  have 
been  sent  down  into  the  canyon  to  report 
on  the  best  way  to  get  the  timber  of  the 
lower  levels  up  to  the  surface  and  to 
market.  Thousands  of  cords  of  firewood 
and  hundreds  of  thousands  of  fence  posts 
and  poles  are  in  the  depth  and  man,  with 
his  eternal  cupidity,  longs  to  convert 
them  into  dollars  and  cents.  So  far  the 
work  of  getting  the  trees  and  posts  out 
has  been  left  to  burros,  the  capacity  of 
which  is  in  proportion  to  their  size, 
ranging  between  two  hundred  and  three 
hundred  pounds.  It  usually  requires 
eight  burrows  to  pack  a  cord  of  green 
wood  out  of  the  canyon  and  seven  of 
dry.  But  this  procedure  is  slow  and 
involved  so  that  man  has  put  his  in- 
ventive genius  to  work  and  devised  a 
system  of  pulleys  and  cables  by  which  it 
is  proposed  to  hoist  the  poles  and  posts 
and  cordwood  to  the  canyon's  surface. 
The  cost  per  pole  is  placed  at  four  cents, 
for  it  is  no  small  task  to  find  axmen 
capable  of  getting  down  into  the  canyon, 
chopping  down  the  trees,  snaking  them 
to  the  cables  and. then  hoisting  them  to 
the  surface.  Cordwood  has  so  far  been 
removed  only  when  it  was  in  large 
sticks,  which  could  be  conveniently 
wrapped  with  the  chain  and  cabled  out, 
the  finer  and  smaller  sticks  being  left  to 
rot  and  no  attempt  being  made  to  secure 
the  cordwood  left  after  cutting  posts. 

While  some  have  looked  on  the  can- 
yon as  valuable  only  in  proportion  to  the 
amount  of  its  marketable  timber,  others 
have  regarded  it  as  one  of  Nature's  pic- 
turesque marvels  which  should  be  con- 
served for  beauty  rather  than  for  utility. 


PROFITS    IN    FLAX 


By 


CHARLES    RICHARDS    DODGE 


N  the  United  States,  to 
properly  establish  the 
flax  in  d  u  s  t  r  y  there 
must  be  co-operation. 
It  can  hardly  be  said 
that  the  United  States 
is  a  flax  producing 
country,  notwithstand- 
r     mv    - »     .^  ing   the    cultivation    of 

V    I ^^  ^^^'°    "lil^'O"    acres    of 

'   *  flax  for  seed,  which  is 

sold    to    the    oil    mills. 
^   ■  —  The  growth  of  flax  for 

seed,  and  its  cultivation  for  fiber,  are  dis- 
tinct propositions  requiring  totally  differ- 
ent treatment  as  regards  soil  and  culture, 
and.  as  far  as  fiber  growth  is  concerned, 
producing  widely  different  results.  In  the 


culture  for  seed  the  ground  is  carelessly 
prepared,  new  land,  turned  from  the 
sod  often  being  used  ;  the  seed  is  sown 
thinly,  at  the  rate  of  two  or  three  pecks 
of  seed  to  the  acre,  and  the  crop  prac- 
tically takes  care  of  itself  until  time  to 
harvest  the  well-ripened  seed,  the 
"straw,"  which  is  little  more  than  small 
branching  bushes,  being  short,  coarse 
and  woody,  and  deficient  in  proper  spin- 
ning fiber. 

When  cultivated  as  a  textile  crop,  from 
one  and  one-half  to  three  bushels  of  seed 
per  acre  are  sown  upon  land  brought 
into  the  finest  tilth,  and  a  high  state  of 
fertility.  The  young  plants  are  kept  free 
from  weeds,  and  the  seed  having  been 
sown   thickly,    the    stalks   grow    slender 
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THE   KIND  OF  WORK   MEN   HATE. 

Harvesting  flax  on  the  shores  of  Pueet  Sound.    The  lack  of  a  machine  for  pulling  flax  is  an  obstacle  to  its  cultivation 

in  this  country.    Neither  our  native  farmers  nor  immigrants  will  bend  their  backs  at  this  work 

if  they  can  avoid  it. 

J6S 


566 


TECHNICAL   WORLD    MAGAZINE 


and  spindling,  sometimes  reaching  a 
height  of  three  feet,  although  two,  or 
two  and  a  half  feet,  is  the  average 
length.  As  there  is  little  branching  the 
seed  product  is  comparatively  small,  and 


Something  like  the  creamery  system  is 
essential  to  put  the  industry  on  a  rec- 
ognized basis — a  division  of  labor  which 
shall  bring  between  the  farmer  and 
spinner     a     class     of     skilled     workers 
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WHERE  TIME  SEEMS  SCARCELY  TO   MOVE. 
Breaking  flax  by  hand  in  Virginia. 


while  the  flax  is  usually  harvested  be- 
fore the  seed  is  fully  ripened,  it  is  always 
saved,  and  is  worth  quite  as  much  per 
bushel  as  that  from  flax  grown  for  seed 
only. 


who  will  take  the  crop  when  grown, 
and  make  of  it  a  stable  product. 
This  means  small  central  factories  estab- 
lished in  flax  growing  localities,  where 
the   farmers  will  be  able  to  make  con- 
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tracts  to  grow  certain  quan- 
Lities  of  the  straw,  all  subse- 
quent operations  to  be  per- 
formed under  one  direction, 
at  the  central  mill.  l>y  such 
a  system  the  farmers  will  be 
relieved  of  that  part  of  the 
work  requiring  not  only  skill 
and  technical  knowledge,  but 
more  or  less  special  capital. 
Twenty  farmers  in  a  com- 
munity might  produce  twen- 
ty different  grades  of  pre- 
pared fiber — if  many  did  not 
make  failures — while  under 
the  co-operative,  or  factory 
system,  definite  and  uniform 
grades  would  result,  and  at 
the  same  time  the  farmers 
would  be  relieved  from  th(i 
necessity  of  finding  a  mar- 
ket. Canada  finds  flax  cul- 
ture profitable,  and  even  in 
Mexico  there  is  a  small  in- 
dustry, the  flax  being  grown 
for  the  home  spinning  mills. 
Good  flax  fiber  can  be  pro- 
duced in  many  portions  of 
the  United  States  and  it  has 
been  shown  that  the  better 
farm  practice  of  this  coun- 
try, with  the  employment  of 
high-grade  labor-saving  ma- 
chinery and  implements',  and  the  ten- 
dency of  the  Yankee  farmer  to  "get 
there"  by  short  cuts,  would  equalize  to  a 
large  degree  the  difference  in  farm  wages 
between  this  country  and  Europe. 

Some  commercial  flax  is  produced  at 
the  present  time  in  the  United  States 
as  small  quantities  are  grown  in  the 
Northern  Lake  regions,  and  in  Ore- 
gon, but  the  manufacturers  rely 
almost  wholly  upon  the  regular  and 
assured  supply  which  comes  from 
other  countries.  Yale,  Michigan,  is  the 
center  of  a  very  respectable  flax  fiber 
industry  that  has  been  established  many 
years,  a  very  good  quality  of  flax  being 
produced.  But  the  fact  remains  that 
until  our  farmers  are  able  to  guarantee 
something  more  than  a  small,  intermit- 
tent, and  doubtful  supply,  flax  buyers  will 
continue  to  purchase  from  European 
growers,  with  whom  they  will  be  able  to 
place  contracts  a  year  ahead  if  desired. 
But  there  are  other  considerations  to  be 
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The  Steps  in  Preparing  Flax  for  Cloth. 

■ft— natural  straw  with  seed;   broken:  scutched;  hackled. 


taken  into  the  account.  Unlike  many  cul- 
tural industries,  the  commercial  growth 
of  flax  requires  more  than  a  mere  plant- 
ing and  harvesting  of  the  crop  by  indi- 
vidual farmers.  After  the  crop  has  been 
grown  other  operations,  requiring 
knowledge  and  skill  to  prepare  the  prod- 
uct and  make  it  a  marketable  commodity, 
are  necessary,  and  the  farmers,  working 
alone,  are  helpless  to  place  the  industry 
upon  its  feet.  One  of  the  obstacles  to  the 
cultivation  of  flax  in  this  country  is  the 
lack  of  a  machine  for  pulling  the  flax. 
In  all  flax-growing  countries,  where 
good  practice  prevails,  the  straw  is 
pulled  up  by  the  roots  in  order  to  secure 
all  the  fiber  that  is  in  the  stem,  as  well 
as  to  avoid  a  square  end  at  the  butt, 
which  results  when  the  straw  is  har- 
vested with  the  sickle  or  reaper.  A 
"streak"  of  prepared  flax  should  taper 
at  both  ends.  Neither  our  native  farm- 
ers, nor  foreign  farmers  who  come  to  this 
country,  will  bend  their  backs  to  pull  flax 


YOU  SKIP  A   CENTURY  IN  PASSING  FROM  VIRGINIA  TO  NEW  JERSEY. 
Dry  spinning  in  a  modern  linen  factory. 


if  they  can  by  any  possibility  avoid  so 
doing. 

In  a  series  of  experiments  conducted 
in  the  Puget  Sound  region  of  Washing- 
ton flax  straw  was  produced  which, 
when  subsequently  retted  —  that  is, 
steeped  or  softened  in  order  to  separate 
the  fiber  from  the  woody  or  waste  por- 
tions— and  prepared  in  Ireland  by  experts 
— two  tons  of  straw  having  been  exported 
for  the  purpose — gave  grades  of  dressed 
line  valued  at  from  six  cents  to  twenty- 
five  cents  per  pound,  or  $130  to  $500  per 
ton.  Mr.  Frank  Barbour,  who  retted 
and  prepared  the  fiber,  speaking  of  the 
final  results,  expressed  some  surprise,  as 
the  success  of  the  experiment  was  be- 
yond his  expectations.  Commenting  fur- 
ther, he  stated  his  belief  that  under 
proper  conditions  it  would  be  possible 
to  build  up  in  the  West  an  American  in- 
dustry that  would  rival  the  great  Belgian 
district  of  Courtrai.  This  is  a  strong 
statement,  but  through  this  experiment, 
and  others,  it  has  been  proved  over  and 


over  again  that,  with  such  a  co-operative 
system  as  I  have  outlined,  this  country 
can  produce  fine  flax, — but  the  cold  fact 
remains  that  the  industry  is  yet  a  thing 
of  the  future. 

The  United  States  imported  in  one  year 
nearly  ten  thousand  tons  of  unmanu- 
factured flax  worth  two  and  a  half  mill- 
ion dollars.  The  great  bulk  of  these  im- 
ports came  from  three  countries,  namely : 
Russia,  Belgium  and  the  United  King- 
dom. About  one-third  of  the  imported 
flax  came  from  Great  Britain ;  almost 
thirty  per  cent  came  from  Belgium, 
though  in  later  years  a  great  deal  of 
Flemish  or  Courtrai  flax  is  sent  to  Ire- 
land to  be  dressed,  when,  oddly  enough, 
it  becomes  "Irish  flax."  Belgian  flax  is 
the  softest,  finest,  and  lightest  flax,  as  to 
color,  grown  in  the  world.  Russia  sup- 
plies this  country  with  the  cheaper 
grades  of  line,  the  Russian  imports 
amounting  to  about  twenty-five  per  cent 
of  the  whole.  France,  Italy  and  the 
Netherlands  contribute  a  little,  Germany 
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less  than  500  tons,  while  from  Canada 
was  inii)ortecl  about  670  tons,  for  which 
our  neighbor  received  5fl45,000,  in  round 
numbers.  The  superiority  of  much  of 
the  Flemish  flax  is  due  to  its  being  retted 
in  the  running  water  of  the  famous  River 
Lys;  and  it  is  interesting  to  note  that 
the  center  of  the  French  flax  industry  is 
in  the  North,  contiguous  to  Belgian  ter- 
ritory, where  the  tlax  straw  may  be 
readily  transported  by  rail  to  the  River 
Lys,  to  be  immersed  in  the  turbid  waters 
of  that  wonderful  stream.  Irish  flax  is 
darker  than 
the  Flemish, 
m  u  c  h  of  it 
being  retted 
in  pools  or 
bog  -  holes. 
Canada  flax  is 
also  dark,  and 
the  same  may 
be  said  of 
much  of  the 
Russian, 
though  it 
comes  in 
many  shades, 
d  e  pendent 
upon  the  dis- 
trict w  here 
produced  and 
the  method  of 
retting  em- 
ployed. Dutch 
flax  is  usually 
high    grade 

fiber.  The  prevailing  custom  in  the 
LTnited  States  has  been  to  ret  by  spread- 
ing the  straw  over  a  meadow,  this  method 
being  known  as  dew-retting.  This  sys- 
tem is  the  least  satisfactory,  as  it  gives  a 
dark,  gray  flax,  usually  of  low  grade, 
and  uneven  and  harsh   in  quality. 

The  process  of  retting  requires  from 
six  to  ten  days,  or  longer,  depend- 
ent upon  the  softness  of  the  water, 
temperature  and  other  conditions.  A 
well-prepared  "nature"  retted  flax  is  soft 
to  the  touch,  has  an  oily  feeling  when 
handled,  and  an  odor  that  is  unmistak- 
able to  any  flax  expert.  A  prime  reason 
why  "quick  retting"  processes,  so-called, 
such  as  chemical  treatment,  steam  or  hot 
water  maceration,  have  never  been  fully 
successful,  is  that  the  qualities  which  give 
the      "nature      feel"      are      absent, — the 


Drying  Yarn  in  the  Opkn  Air. 
Great  long  slieds  ari'  used  for  this  purpose. 


dressed  line  usually  being  harsh  and  dry, 
the  fiber  brittle  and  lacking  in  what  the 
old  Scotch  flax  men  call  "life." 

Up  to  this  point  we  have  been  consid- 
ering chiefly  the  culture  of  flax  and  the 
steeping  or  retting  of  the  straw.  The 
next  process  is  to  pass  the  straw  through 
a  breaker  which  crushes  and  breaks 
down  the  woody  portions  so  that  when 
shaken  much  of  the  waste  matter  will 
fall  away.  To  produce  the  "dressed 
line"  all  of  the  waste,  or  "chive"  must  be 
beaten  out,  leaving  the  filjer  straight  and 

clean,  and  this 
operation  is 
k  n  o  w  n  as 
scutching.  In 
olden  times 
this  was  done 
by  hand,  the 
flax  being 
held  over  the 
edge  of  a 
boar  d  and 
beaten,  with 
a  sharp  down 
stroke  by 
means  of  a 
thin  -  edged 
wooden  pad- 
dle. The  same 
operation  is 
accomplished 
by  machinery, 
though  in  the 
modern 
scutching  ma- 
has  been  su- 
After  scutch- 


chines  the  wooden  paddle 
perseded  by  other  devices, 
ing  the  flax  becomes  a  commercial  prod- 
uct. 

Flax  manufacture  is  a  very  old  indus- 
try in  the  United  States,  probably  as  old 
as  the  country  itself,  for  in  earliest 
colonial  times,  and  almost  down  to  the 
present  day,  for  that  matter,  flax  has 
been  grown  and  manufactured  as  a 
household  industry.  Within  fifteen  years 
the  writer  has  seen  flax  spun  and  woven 
in  the  Virginia  mountains  by  venerable 
women  who  had  lived  their  peaceful 
lives  beyond  the  shriek  of  the  locomotive 
whistle,  and  who  wrought  with  the  spin- 
ning wheel  and  the  cumbersome  hand 
loom  precisely  as  the  pretty  Dorothys 
and  Priscillas  spun  and  wove  in  good  old 
colonial  times. 


570 


TECHNICAL    WORLD    AL\GAZINE 


til 
'Ik 


w 


W  \(  Kl.INi;    l-'i,A.\- 


As  the  greater 
portion  of  fiber  that 
comes  to  the  mills 
is  scutched  flax,  the 
hackling  or  comb- 
ing may  be  consid- 
ered the  first  oper- 
ation in  manufac- 
ture. By  this  means 
all  tangled,  broken 
or  short  length  fiber 
is  removed,  the 
combings  being 
k  n  o  w  n  as  tow. 
Sometimes  the  fiber 
is  sub  j  ect  e  d  to 
three  or  more  hack- 
lings  which  dimin- 
ishes the  weight  of 
the  hank  of  flax 
under  treatment, 
though  its  value 
per  pound  is  in- 
creased. In  our 
illustration  of  a 
flax  hackler  the  op- 
eration      is       full}- 

shown,  together  with  a  hank  of  the 
glossy,  finished  product.  and  the 
mass  of  combings  or  tow.  While 
much  of  the  flax  that  is  manufactured  is 
hand-combed  in  this  manner,  the  work 
is  also  done  by  machinery,  though  it  is 
doubtful  if  any  mere  machine  will  ever 
do  it  with  the  nicety  of  these  old  skilled 
operators  who  can  tell  the  qualit_\-  of  a 
bit  of  flax  with  their  eyes  shut. 

The  first  operation  in  s])inning  is  called 
laying  the  flax.  The  streaks  or  handful-^ 
of  combed  flax  are  laid  ])aralk'l  from  a 
feed  table,  the  tapering  ends  overlai)ping 
upon  each  other  to  form  a  continuous 
rope  of  loose  fiber.  This  explains  why 
it  is  better  to  pull  the  straw  when  the 
flax  is  harvested  rather  than  to  cat  it 
with  the  reaper.  In  cut  flax  the  root  end 
is  always  square,  or  "Initted."'  and  in 
laying  the  flax,  in  the  first  oi)eration  of 
manufacture,  the  butteil  ends  prevent  the 
forming  of  an  even  sliver,  and  therefore 
is  apt  to  make  an  uneven  yarn.  Passing 
between  two  fluted  rollers  the  laid  flax 
traverses  a  series  of  hackles, — small 
steel  teeth  fixed  to  an  endless  belt.  Pass- 
ing over  the  hackles  the  sliver  is  caught 
by  a  pair  of  drawing  rollers  which  travel 
a    little    faster    than    the    first    pair,    or 
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retaining  rollers. 
By  this  action  the 
flax  is  not  only 
drawn  out,  but  the 
filaments  of  flax 
are  separated  by 
the  hackles  as  the 
sliver  moves  for- 
ward, and  as  the 
two  sets  of  rollers 
are  just  a  little 
farther  apart  from 
each  other  than  the 
length  of  the  flax 
fiber  the  'filaments 
are  n  ot  only 
straightened  but 
the  sliver  is  attenu- 
ated. Leaving  the 
second  pair  of 
rollers,  in  the  form 
of  a  flat  ribbon 
fiber,  the  sliver 
runs  oft'  into  tall 
metal  cylinders  at 
the  rear  of  the 
drawing  frame. 
Thi^  drawing-  action  is  repeated  over 
and  over  again  in  the  roving  machines. 
Several  slivers  are  now  combined  and 
run  through  the  next  machine,  the  draw- 
ing action  still  further  attenuating  the 
strand  of  fiber,  which  is  now  twisted 
gently  and  finally  wound  upon  bobbins. 
After  the  fiber  has  been  drawn  down  as 
fine  as  required  for  the  subsequent  op- 
eration of  s])inning.  the  bobbins  go  to  the 
spinning  frame,  where  they  are  placed 
upon  a  series  of  pins,  set  at  an  angle, 
at  the  top  of  the  frame.  The  roving  now 
])as>es  through  two  sets  of  rollers  as 
before,  the  second  pair  moving  at  a 
greater  speed  than  the  first  pair,  and  is 
carried  down  through  the  throttle  of 
the  spindle,  (jver  the  flyer,  and  onto  the 
spimiing  bobbin.  This  is  dry  spinning. 
In  wet  spinning  the  roving  passes 
through  steam-heated  water,  wdiich  fur- 
ther sul)divides  the  filaments  and  com- 
bines them  better  with  the  thread. 

Subsequently  the  spun  yarn  is  reeled 
oft"  into  hanks,  after  which  it  is  bleached, 
or  dyed,  and  dried  in  the  open  air.  It  is 
now  ready  to  be  wrought  into  the  many 
kinds  of  threads,  or  twines  or  woven 
fabrics  which  form  the  particular  spe- 
cialties of  the  manufacture. 


IN   THE  WORKSHOP  OF  AN   AMERICAN  THEATRE. 
BuildiDK  the  accessories  that  will  assist  in  casting  the  spell  of  illusion  over  the  audience. 


PUTTING    ON    A    PLAY 

By 
ROBERT    H.    MOULTON 


THE  play's  the  thing  today  just 
as  it  was  in  the  period  of  knee 
breeches,  powdered  wigs,  cof- 
fee houses  and  Shakespeare. 
But  there  is  this  difference: 
They  used  to  write  their  plays  then ;  now 
they  build  them.  And  the  playwright  is 
seldom  the  man  who  does  it.  Still,  the 
latter  has  his  uses,  it  should  be  added. 

In  the  time  of  Shakespeare  a  play  was 
dependent  on  no  one  save  a  poet,  a  man- 
ager and  a  company  of  players.  Now 
they  depend  on  a  property-man,  a  cos- 
tumer,  a  wig-maker,  a  scenic  artist,  a 
carpenter,  an  electrician,  a  stage-director, 
a  press-agent,  a  booking  agent,  and 
somebody   with   a   lot   of   ideas.     These 


are  the  men  behind  the  gun,  so  to  speak, 
and  they  are  absolutely  indispensable  to 
the  success  of  any  play  produced  today. 

"If  Mr.  Shakespeare  Should  Come  To 
Town,''  to  slightly  change  the  title  of  a 
recent  comedy,  and  was  told  that  it  takes 
on  an  average  twenty  thousand  dollars 
to  produce  a  modern  play,  while  in  some 
instances  a  hundred  thousand  dollars  and 
a  year  of  time  are  spent  before  the  cur- 
tain is  rung  up  on  the  first  night,  what 
do  you  suppose  he  would  say? 

The  chances  are  that  he  would  imme- 
diately lose  again  his  newly -restored 
breath  and  wouldn't  be  able  to  say  any- 
thing at  all. 

Of  course,  no  such  amount  of  money 
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Twenty-Six  Thousand  Dollars  Merely  for  an  Electric 

Switchboard. 

This  is  in  use  in  a  New  York  theatre.    It  controls  5.000  incandescent  and 

fifty  arc  lamps      An  instance  of  the  tremendous  expense  of 

staging  some  productions. 


as  that  mentioned  could  be  spent  on  a 
production  if  runs  were  measured  -now 
as  they  were  in  EHzabethan  times.  A 
fortnight's  run  then  was  considered  a 
record-breaker,  while  today  a  couple  of 
hundred  consecutive  performances  in  a 
single  city  is  not  an  unusual  occurrence, 
to  say  nothing  of  subsequent  engage- 
ments, running  from  a  week  to  a  month, 
in  other  places.  Nor  does  this  take  into 
account  the  performances  given  in  one 
night  stands,  which  usually  come  any- 
where from  a  year  to  three  years  after 
the  play's  first  production. 

One  of  the  chief  requisites  of  a  play 
as  well  as  a  player  is  clothing.     Every 


theatre  -  goer  is  familiar 
with  the  appearance  of 
both,  and  he  usually  knows 
more  or  less  about  the  pro- 
duction of  the  latter,  inas- 
much as  he  wears  similar 
garments  himself.  But  con- 
cerning the  making  of  the 
former  he  is  likel}'  to  know 
little  or  nothing,  and,  as  a 
rule,  he  is  totally  unac- 
quainted with  the  relations 
they  bear  to  the  modern 
theatre. 

When  the  production  of 
a  play  is  decided  upon  the 
first  step  in  preparing  Us 
clothes  is  to  outline  schemes 
for  the  scenery  and  effects. 
The  scenic  artists  make 
models  of  the  different 
scenes.  These  models  are 
like  toy  theatres.  They  are 
complete  in  everv  detail  of 
color,  drawn  to  scale,  and 
look  like  a  full  set  stage 
when  seen  through  an 
inverted  opera  glass.  After 
noting  any  changes  to  be 
made,  the  artists  paint  from 
models  in  their  studios  or 
on  the  paint  frames  of  the 
theatre. 

As  each  is  completed  it  is 
turned  over  to  other  men 
to  be  cut  .out  and  built. 
Sometimes  a  single  act  will 
contain  as  many  as  three 
scenes  which,  when  finished 
and  set  up  on  the  stage  with 
properties,  may  average 
$3,000  each.  Last  season  a  certain  spec- 
tacular production  contained  nine  such 
scenes,  so  that  each  night  an  audience 
would  see  an  investment  of  close  to 
$25,000  in  canvas,  wood,  paint  and  net- 
ting alone.  It  required  two  months  for 
a  crew  of  twenty  men  to  get  this  material 
in  shape  for  stage  use. 

Then  there  may  be  •  several  hundred 
"props"  in  the  production.  Some  plays 
have  required  more  than  a  thousand, 
ranging  from  cigars  to  a  full  sized 
locomotive.  "Property,"  on  the  stage 
and  back  of  it,  does  not  always  mean 
real  estate ;  it  may  mean  anything  from 
a  Louis  Quinze  chair  to  a  headstone  in 
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a  Vermont  graveyard.  Tt 
refers  to  the  detachable 
bric-a-brac  and  every  loose 
piece  of  furnitnre — except 
the  actors — with  which  a 
scene  is  set. 

Just  where  the  Icrni 
originated  is  unknr)\vn. 
Shakespeare  used  it,  of 
course,  althoui^h  in  those 
days  the  properties  gen- 
erally consisted  of  an  im- 
passive young-  Briton  in 
knee  breeches  holding  up  a 
sign — a  sort  of  Elizabethan 
sandwich  man  as  it  were — 
standing  forth  upon  the 
stage.  When  the  sign  read, 
"Ye  Foreste  of  Arden,"  the 
imaginations  of  the  audi- 
ence did  the  rest,  and  they 
turned  themselves  loose. 

If  this  simple  trick  of  the 
seventeenth  century  were 
in  use  today  we  can  imagine 
an  audience  being  ad- 
dressed somewhat  after  this 
fashion  : 

"Ladies  and  gentlemen, 
permit  me  to  call  your 
attention  to  the  fact  that 
you  are  now  supposed  to  be 
looking  at  the  interior  of  a 
saw  mill  in  full  blast.  The 
saw  is  represented  by  that 
circular  piece  of  steel  on 
the  table  there — but  you 
will  have  to  press  the  bulb 
that  operates  your  thinking 
apparatus  and  imagine  all 
the  other  furnishings  your- 
self, because  there  are  not 
that  lighted  candle  which 


Thk  Sculptor  Is  Called  in  to  Throw  Together  a  Statue  in 

Plaster. 

This  piece  of  work  was  used  in  one  of  the  stage  settings  of  Verdi's 

opera.  "Aida.''     It  illustrates  one  aspect  of  the  elaborate 

technique  that  goes  into  the  making 

of  a  modern  play. 


any,  except 
believe  me,  is 
nothing  more  nor  less  than  the  glorious 
orb  of  night  shedding  its  silvery  radiance 
o'er  the  scene.  And  so,  thanking  you 
one  and  all " 

In  the  good  old  days  audiences  neither 
expected  nor  demanded  anything  more 
than  this.  They  let  their  brains  do  the 
work  that  nowadays  we  make  paint 
brushes  and  a  carpenter's  kit  do  for  us. 
The  "property  man"  of  the  past  cer- 
tainly had  an  easy  job. 

But  today  he  is  the  real  thing — he  and 
the  scene  painter.  The  art  of  these  two 
has  grown  until  it  is  almost  as  important 


as  that  of  the  stage  manager.  To  a 
large  extent  they  take  the  place  of  the 
poet,  who  does  not  need  any  longer  to 
rack  his  brain  for  beautifully  descriptive 
phrases.  When  the  hero  wants  to  tell 
the  audience  that  the  day  is  dying  all  he 
has  to  do  is  to  point  to  L,  which  repre- 
sents the  we.st,  and  the  stage  electrician, 
turning  loose  a  flood  of  crimson  light, 
does  the  rest.  It  is  all  very  simple  and 
easy. 

The  trend  nowadays  is  strongly  in  the 
direction  of  realistic  effects.  The  fame 
of  some  of  our  most  successful  pro- 
ducers, like  David  Belasco,  rests  chiefly 
upon  their  wonderful  systems  of  electric 
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lighting  and  carpentering.  It  is  not 
likely  that  anyone  who  saw  the  blizzard 
scene  in  "The  Girl  Of  The  Golden 
West"  will  ever  forget  that  marvelous 
bit  of  stage  realism,  wherein  the  pro- 
ducer worked  with  snow  and  sleet  and 
wind  and  ice.  The  snow  covered  every- 
thing in   sight   and   all   but   blocked   the 


Back  on  the  stage  there  were  ten  or 
twelve  men  employed  in  working  that 
storm.  One  was  a  director  in  chief  of 
the  wind.  He  stood  midway  between 
two  cylinders  stretched  with  silk  and 
known  as  wind-machines,  and,  taking  his 
cues  from  the  lines  o.:  the  actors,  directed 
the  stage  hands  in  raising  or  repressing 


THE  SCENE  P.'VINTER  WORKS  FOR  EFFECTS. 

This  huge  piece   to  be  used  for  a  ceiling  in  a  gifrantic  production,  is  but  roughly  executed. 

With  proper  lighting  and  distance,  however,  it  admirably  serves  its  purpose. 


doorway  to  the  girl's  cabin,  high  up  in 
the  Sierras ;  the  sleet  pounded  against 
the  window  panes ;  the  wind  howled  its 
way  into  the  room  and  blew  doors  shut, 
and  the  ice  was  reported  to  have  fixed 
many  a  slippery  place  for  the  wicked 
people  who  sought  to  harm  the  heroine 
and  her  wounded  lover. 


the  tempest  as  an  orchestra  leader  beats 
time  for  his  band.  Another  man  strad- 
dled the  door  to  the  cabin  and  threw 
handfuls  of  snow  into  the  areaway  when- 
ever it  was  opened.  Another  flipped 
fistfuls  of  sand  against  the  windows, 
while  others  worked  the  snow  rigging, 
rattled  the  rain-sieves  and  played  smaller 


THE  DESIGNER  TAKES  THE  FIRST  STEP. 
Hu  paints  the  preliminary  water  color  plans  for  scenic  settings. 


parts  in  this  extraordinarily  realistic 
illusion. 

The  spirit  of  the  blizzard  was  felt  by 
the  audience  in  the  drafts  of  cold  air 
which  were  poured  over  them,  although 
this  feature  was  the  result  of  a  pecu- 
liarity on  the  part  of  the  star,  Blanche 
Bates,  rather  than  design  of  the  pro- 
ducer. Miss  Bates  refused  always  to 
work  on  a  steam-heated  stage,  and  the 
raising  of  the  curtain,  when  the  wind- 
machines  were  working  loosed  the  cool 
atmosphere  and  blew  it  into  the  audi- 
torium. The  result  was  that  many  peo- 
ple in  the  audience  shivered  as  much  in 
reality  as  in  imagination. 

There  have  been  many  famous  snow- 
storm scenes  in  plays,  and  it  invariably 
plays  a  prominent  part  in  the  cheaper 
melodrama.  If  there  is  a  duel  to  be 
fought,  the  principals  almost  invariably 
select  a  blustering  winter  day  for  it.  It 
is  to  be  noted,  too,  that  although  it  snows 
constantly   during   the   progress   of   the 


duel,  still  either  the  sun  or  the  moon 
shines  brightly  upon  the  gleaming  white 
shirts  of  the  participants  and  flashes  fit- 
fully from  their  rapiers. 

One  economical  snow  storm  in  a  melo- 
drama of  this  sort  is  recalled.  It  was  at 
a  matinee  and  the  stage-manager  evi- 
dently concluded  that  it  would  be  foolish 
to  waste  much  snow  on  the  small  audi- 
ence present.  As  a  result  it  snowed  only 
in  the  centre  of  the  stage.  For  a  twelve- 
foot  space  on  either  side  fair  weather 
prevailed.  But  the  foolish  duellists,  in 
place  of  trying  to  take  advantage  of  the 
favorable  conditions,  persisted  in  forcing 
each  other  back  into  the  storm,  and 
one  could  easily  imagine  the  advice 
from  the  prompter  to  "get  back  into  the 
snow." 

Rain-storms  have  played  important 
parts  in  many  productions  and  are 
usually  very  eflfective  when  properly 
managed.  But,  like  real  rain-storms, 
they  sometimes  display  a  stubborn  spirit 
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Making  a  Garden— Not  with  a  Spade— But  with 

A  Saw. 

The  workman  is  cutting  out  the  foliage  outlines  for 

wings  and  set  pieces. 


and  refuse  to  act  when  most  desired  or 
else  take  a  fiendish  deHght  in  commenc- 
ing at  the  wrong  time.  Stage  rainstorms 
are  usually  produced  by  means  of  per- 
forated pipes  along  the  border-lines  of 
the  stage,  the  flow  of  the  water  from  a 
tank  being  regulated  by  means  of  some 
more  or  less  complicated  apparatus 
under  charge  of  the  property-man.  The 
season  that  Ezra  Kendall  played  in 
"Weatherbeaten  Benson,"  a  rain-storm 
produced  in  this  manner  assisted  in  the 
comedy's  best  climax.  But  one  night 
someone  forgot  to  fill  the  tank.  As  a 
result,  although  the  actor  read  his  cue 


clearly,  while  standing  directly  under  the 
perforations,  and  talked  about  rain, 
prayed  for  rain,  and  even  swore  that  he 
would  have  rain,  no  rain  came.  After 
that  one  of  his  first  duties  on  reaching 
the  theatre  for  a  performance  w^as  to  see 
that  sufficient  material  for  a  small  flood 
was  on  hand. 

On  the  other  hand,  it  is  just  as  unfor- 
tunate for  a  play  and  a  good  deal  more 
so  for  the  players  when  a  stage  rain- 
storm acts  prematurely.  This  occurred 
at  a  performance  of  a  musical  comedy  in 
Chicago  recently.  Through  some  defect 
in  the  storm  apparatus  the  water  began 
to  fall  in  perfect  sheets  at  a  time  when 
the  stage  happened  to  be  occupied  by  a 
bevy  of  chorus  girls  in  somewhat  abbre- 
viated costumes.  In  spite  of  strenuous 
efforts  on  the  part  of  the  stage  hands  the 
fall  of  the  water  could  not  be  checked, 
but  rather  increased  in  volume,  and  the 
choristers,  not  daring  to  bring  upon  their 
already  bedraggled  heads  the  wrath  of 
the  stage-director  by  leaving  the  stage 
before  the  end  of  their  song,  bravely 
stuck  it  out,  while  some  irreverent  wag 
in  the  audience  inquired  if  the  manage- 
ment didn't  issue  rain-checks. 

It  was  not  so  long  ago  that  it  was  an 
unknown  thing  to  have  the  curtain  go 
up  upon  a  scene  in  which  "atmosphere" 
is  the  only  thing  "discovered."  Now  it 
is  common. 

In  the  "Warrens  of  Virginia"  a  bab- 
bling brook  held  the  centre  of  the  stage, 
with  the  water  so  trained  in  its  flow  over 
stones  and  through  gullies  that  it  almost 
murmured.  The  w^ater  came  from  a 
slight  elevation  and  ran  directly  to  a 
point  five  feet  from  the  footlights  where 
it  disappeared  in  the  stage  rocks.  Here 
it  was  led  through  an  eight  inch  trap  on 
the  stage  and  into  a  funnel  connected 
with  a  hose  and  the  sewer. 

The  mountain  trail  in  the  "Round  Up" 
down  which  a  band  of  Indians  mounted 
on  ponies  come  into  full  view  of  the 
avidiences  never  fails  to  get  a  "hand." 
The  Indians  are  white  men,  however, 
and  when  the  producer  was  asked  why 
he  didn't  use  real  Indians  he  replied  that 
it  w^as  found  that  real  Indians  saved 
themselves  at  the  expense  of  the  act. 
They  refused  to  throw  themselves 
realistically  down  the  clifif.  There  was, 
of  course,  a  certain  amount  of  risk  about 
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it.  Each  man  had  to  pick 
out  his  place  and  calculate 
his  fall  accordingly  and 
after  that  he  took  his 
chances.  The  Indians  did 
not  seem  to  have  the  same 
science  about  calculating 
the  fall  and  were  far  more 
cowardly  about  it. 

In  one  of  the  acts  of  the 
same  play  there  is  a  real- 
istic stage  fight.  Two  men, 
lying  beside  an  Arizona 
water  hole  in  a  little  sandy 
opening  in  the  cliffs,  are 
being  shot  at  by  a  band  of 
Apaches.  The  Indians  are 
off  stage,  and  the  fainter 
sounds  of  their  firing  would 
indicate  that  they  were 
some  distance  away. 

Now  to  give  the  desired 
effect  of  immediate  fear 
and  danger,  one  of  the 
property-men  acted  upon  a 
hue  he  had  read  in  Kipling. 
"With  the  bullets  kickin' 
dust  spots  on  the  green." 

Kicking  dust  spots !  There 
was  an  idea !  When  the 
curtain  went  up  on  this 
act,  there  the  cliffs  were, 
getting  nicked  every  few 
seconds  by  a  vicious  off- 
stage bullet,  and  you  could 
tell  just  where  the  bullet 
hit,  because  it  was  followed 
by  a  puff  of  dust!  This 
was  accomplished  by  leav- 
ing holes  in  the  canvas 
rocks  and  shooting  fuller's  earth  through 
them  by  means  of  big  syringes.  This 
little  idea  vitalized  the  scene  immensely. 

The  property-man  of  "The  Call  Of 
The  North"  was  in  trouble  once.  At  one 
juncture  of  the  play  the  howling  of 
wolves  in  the  forest  was  supposed  to 
presage  the  death  of  someone.  How  to 
get  the  desired  effect  was  a  problem, 
since  it  was  impossible  to  find  anyone 
who  could  correctly  imitate  the  sound. 
The  difficulty  was  overcome  in  a  unique 
way.  The  property-man  and  some  of  his 
assistants  repaired  one  day  to  the  Bronx 
zoo  with  a  large  phonograph  and  some 
fresh  wax  cylinders.  The  machine  was 
$et  up  in  fr<pnt  of  the  den  occupied  by 
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wolves,  and  the  keeper  by  some  means 
best  known  to  himself  succeeded  in  mak- 
ing the  animals  give  vent  to  a  series  of 
soul-stirring  howls,  the  records  of  which 
were  caught  on  the  machine  perfectly. 

Back  wnth  the  apparatus  went  the 
property-man  to  the  theatre,  where  he 
set  it  up  behind  the  scenes.  Then  he 
attached  a  megaphone  to  the  machine — 
and  to  give  the  necessary  "faint  and  far 
off"  efifect  he  crammed  a  blanket  into 
the  megaphone's  mouth !  The  illusion 
was  amazingly  good. 

When  John  Drew  was  playing  in 
"Delancy"  a  similar  difficulty  was  met 
and  overcome  in  the  same  manner.  At 
one  point  in  the  play  it  was  required  that 
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some  foxhounds  should  run  past  in  the 
distance,  baying  on  the  trail  of  their 
victim.  Once  more  the  property-man 
was  Johnny-on-the-spot,  and  taking  his 
cue  from  the  genius  who  had  corralled 
the  howling  of  the  wolves,  he  went  to  a 
New  Jersey  fox  hunt.  There  he  set  up 
his  phonograph  along  the  route  of  the 
chase  and  as  the  hounds  went  past  a 
record  of  their  baying  was  obtained. 

The  great  feature  of  a  play  produced 
in  New  York  not  long  ago  was  a  race 
between  an  automobile  and  a  train.  The 
scene  was  so  cleverly  staged  and  so 
crammed  with  impressions  that  it  seemed 
to  last  a  long  time,  when  in  reality  it  was 
all  over  in  less  than  a  minute. 

When  the  curtain  rose  there  was  a 
locomotive  and  buffet-car  flying  over  the 
tracks  up  stage,  while  down  stage  an 
automobile  was  going  at  the  same  whirl- 
wind speed.  The  buffet-car  was  filled 
with  passengers,  watching  eagerly  from 
the  windows,  and  an  excited  waiter  with 
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flying  apron  and  napkin  leaned  from  the 
door.  The  cab  of  the  locomotive  glowed 
red  as  the  fireman  opened  the  door  to 
stoke  his  engine,  and  when  he  began  to 
throw  in  coal  great  showers  of  sparks 
flew  upward  around  his  head.  In  the 
automobile  the  chauffeur  crouched  low 
and  his  coat  flapped  wildly  in  the  wind 
raised  by  the  mad  rush  of  the  machine. 

Meanwhile  across  the  sky  clouds,  tele- 
graph-poles and  houses  flashed  in  a  diz- 
zying procession,  while  various  objects, 
such  as  heaps  of  stone  and  piles  of  rails, 
were  passed  on  the  roadside.  Then  the 
auto,  gaining  in  speed,  gradually  left  the 
train  behind. 

This  is  how  it  was  done :  The  loco- 
motive, tender  and  dining-car  were 
merely  one  piece  of  skeleton  carpentry 
covered  with  painted  canvas.  Back  of 
this  were  two  platforms,  one  for  the 
engineer  and  another  for  the  passengers. 
The  train,  of  course,  did  not  move  at 
all,  being  raised  from  the  ground,  while 
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the  effect  of  motion  was  obtained  by 
rapidly  revolving  wheels  which  did  not 
touch  the  stage.  The  wheels  were  geared 
by  a  belt  set  in  motion  from  the  wings. 
The  glow  of  burning  coals  in  the  fire-box 
was  produced  by  red  lamps,  and  the 
sparks  were  gilded  confetti,  thrown  at 
the  fireman's  liead  every  time  he  shov- 
eled in  the  coal.  The  noise  of  the  wheels 
on  the  track  was  made  by  drawing  a 
broom  briskly  over  a  piece  of  sheet  iron. 
The  automobile  was  built  upon  the 
same  plan  as  the  locomotive  and  dining- 
car,  and  its  wheels  also  whirled  in  the 
air,  but  the  body  of  the  car  rested  on 
smaller  invisible  wheels  by  which  it  was 
gradually  drawn  oft'  into  the  wings,  thus 
giving  the  impression  of  its  gaining  on 
the  train.  The  auto  also  contained  a 
small  electric  motor  which  moved  the 
wheels  of  the  car,  lighted  the  lamps  and 
created  power  for  an  electric  fan.  A 
current  of  air  from  the  fan  caused  the 
chauft'eur's  coat  to  flap,  and  also  set  in 
motion  the  flying  apron  and  napkin  of 
the  waiter  on  the  dining-car. 

On  a  drop  back  of  the  train  moving 
pictures  showing  houses,  fields,  and 
woods  were  projected,  while  in  the  fore- 
ground of  the  scene,  on  the  train  and 
various  parts  of  the  set,  similar  images 
were  flashed,  showing  the  telegraph 
poles,  stones,  and  rails  scattered  along  the 
way.  It  was  a  marvelous  illusion,  and 
cost  about  $4,000.  It  took  a  score  of 
men  ten  minutes  to  set  the  scene,  and  it 
was  all  over  in  fifty  seconds. 

Another  splendid  example  of  the 
scenic  artist's  work  depicted  the  blowing 
up  of  a  steamer  in  mid-ocean.  The  rise 
of  the  curtain  reveals  a  small  boat  filled 
with  men  tossing  about  on  the  waves. 
The  plot  of  the  play  tells  that  they  are 
fugitives  who  have  escaped  during  the 
night  and  are  being  pursued  by  a 
steamer.  Smoke  appears  on  the  horizon. 
Then  through  the  clouds  the  mast  and 
funnel  of  the  steamer  are  seen,  and, 
gradually  piercing  the  mists,  the  whole 
gigantic  ship  looms  into  view.  Lights 
shine  through  the  portholes,  and  smoke 
belches  from  the  funnel,  while  on  the 
bow  a  number  of  sailors  are  seen  peering 
out  into  the  gloom,  seeking  the  escaping 
boat. 

Just  when  it  seems  they  are  about  to 


overtake  it,  there  is  a  terrific  explosion  ; 
flames  dart  up  from  the  stricken  steamer 
which  staggers  and  then  begins  to  sink 
rapidly,  until  finally  only  the  lights  at  her 
mastheads  appear  above  the  surface  of 
the  water. 

So  much  for  what  the  audience  sees. 
Piack  on  the  stage  things  look  different. 

The  steamer  is  merely  a  tremendous 
shell  covered  with  painted  canvas.  The 
funnel  is  made  of  the  same  material,  and 
back  of  it  is  an  ordinary  stove-pipe  to 
convey  the  smoke,  the  latter  being  pro- 
duced' by  burning  chemicals  at  the  bot- 
tom of  the  pipe. 

The  ship  moves  on  a  track  which  leads 
from  the  extreme  upper  end  of  the  stage 
to  a  point  directly  over  a  huge  trap.  At 
a  given  signal  this  trap  opens  and  the 
entire  ship  is  engulfed  in  the  opening. 
To  give  the  effect  of  distance  when  the 
curtain  rises  a  number  of  semi-trans- 
parent drops  ascend  one  after  another, 
thus  making  it  appear  as  if  the  ship  was 
rising  out  of  the  sea  through  a  fog. 
While  the  drops  are  being  raised,  stage 
hands  are  pushing  the  ship  slowly  down 
to  the  front,  so  that  by  the  time  the  last 
one  goes  up,  the  boat  is  in  position  over 
the  trap,  ready  to  sink  with  the  explo- 
sion. 

Of  course,  not  every  elaborately  con- 
ceived and  executed  scene  proves  suc- 
cessful. Just  as  many  fail  as  succeed, 
which  means  that  hundreds  and  some- 
times thousands  of  dollars  are  practically 
thrown  away.  A  scene  may  prove  to  be 
impracticable,  and  the  fact  not  discov- 
ered until  after  a  large  sum  has  been 
spent  on  scenery,  costumes  and  prop- 
erty ;  or  it  may  be  deemed  inadvisable, 
and  thrown  into  the  discard  at  the  very 
last  moment,  even  though  this  entails  a 
heavy  loss.  When  a  producer  is  con- 
vinced in  his  own  mind  that  a  scene 
won't  go.  he  doesn't  like  to  take  a  chance 
of  queering  the  rest  of  the  "show"  by 
leaving  it  in.  And  so  he  fails  to  get  even 
a  run  for  his  money.  For  that  matter,  he 
is  simply  gambling  on  the  chances  of  his 
entire  production  being  a  success.  That 
is  what  they  all  do.  If  managers  could 
predict  with  reasonable  certainty  the 
success  or  failure  of  their  plays  before 
the  actual  productions,  they  would  all 
be  in  the  multi-millionaire  class. 


THE    HIDDEN    HANDICAP 

By 
G.    F.    CANFIELD 


A  YOUNG  lawyer  was  hired  by 
a  great  railroad  to  help 
defend  an  important  case. 
The  attention  of  the  presi- 
dent of  the  corporation  had 
been  attracted  to  the  young  man  by  a 
powerful  plea  the  young  man  had  given 
in  court,  in  a  suit  that  had  happened  to 
arrest  the  attention  of  the  official.  The 
pleader's  fire  and  eloquence,  incisive 
argument,  and  keen  sense  of  how  to  bal- 
ance effects  upon  a  jury  had  won  a  case 
for  him,  in  which  his  client  had  seemed 
discouragingly  involved,  to  say  the  least. 
The  young  attorney  accepted  the 
retainer  for  the  railroad  with  alacrity. 
It  opened  an  opportunity  to  him.  Night 
and  day  he  worked 
on  the  case  with 
the  road's  other  at- 
torneys, and  his 
labors  were  highly 
appreciated  by  his 
c  o-w  o  r  k  e  r  s.  He 
was  regarded  by 
them  as  an  invalu- 
a  b  1  e  help,  and, 
when  the  time  for 
pleading  arrived, 
he  was  unanimous- 
ly chosen  to  sum 
up  and  present  the 
railroad's  case  to 
judge  and  jury. 

Worn  with  work 
but  content  that  he 
had  done  all  he 
could  do  in  the  way 
of  preparation,  the 
young  man  felt 
that  it  would  be  the 
part  of  wisdom  to 
give  the  evening 
and  night  before 
the  day  on  which 
he  was  to  plead  to 
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Try  as  He  Would  He  Could  Not  Get  Up  A  Spark 

OF  THE  EnTHUSL^SM    He   Had  GENUINELY 

Felt  Over  His  Case. 


relaxation  and  rest.  He  left  his  office 
early,  therefore,  took  a  walk  and  a  half- 
hour's  moderate  gymnasium  exercise  at 
his  club,  and  then  dined  comfortably  at 
home.  He  ate  well,  rather  heartily, 
smoked  his  usual  evening  cigar ;  and 
then  he  went  to  bed  an  hour  after  din- 
ner and  slept  a  solid  ten  hours.  He  held 
a  theory  that  sleep  clears  the  brain  as 
will  nothing  else  in  the  world. 

Next  morning  he  rose  to  go  to  his 
task — his  opportunity.  He  felt  strangely 
tired  across  his  back.  His  head  had  a 
dull,  cobwebby  feeling  in  it.  His  mouth 
was  fevered.  His  eyes  were  red  and 
heavy.  He  felt  that  he  must  drag  him- 
self to  his  duty.  He  felt  about  as  much 
like  a  supreme  ef- 
fort for  himself 
and  his  client,  as  if 
he  had  been  out 
upon  a  mad  spree 
the  night  before. 
But  he  went  to 
court  because  he 
had  to  go.  And  he 
went  to  failure. 
His  plea  was  a 
poor  imitation  of 
his  usual  vigorous 
speaking.  He  for- 
got important 
points.  He  lost  the 
thread  of  his  argu- 
ment. Try  as  he 
would  he  could  not 
get  up  a  spark  of 
the  enthusiasm  he 
had  genuinely  felt 
over  his  case.  In 
common  parlance, 
he  "fell  down" 
wretchedly;  and 
the  confidence  of 
his  associates  and 
employers    was    so 


THE    HIDDEN    HAXJMCAP 


58  r 


badly  shaken  that  it  has  not  been  since 
restored. 

And  the  unhappy  yoting-  man  did  not 
know  what  was  the  trouble.  He  had 
taken  special  care  of  himself,  he  thoui;^ht, 
that  he  mii^ht  be  in  good  condition  for 
his  bij^'  task ;  and  Nature  had  secming-ly 
tricked  him  cruelly  and  wantonly. 

A  successful  niiddle-ag'ed  business- 
man found,  by  chance,  that  a  brief  nap 
after  luncheon  served  to  refresh  him 
considerably  in  the  middle  of  the  day 
and  to  add  much  to  his  efificiency  in  the 
afternoon.  He  concluded,  from  this 
experience,  that  he  had  been  in  the  habit 
of  attempting  to  do  with  too  little  slcei). 
It  had  been  his  custom  to  retire  each 
night  at  ten  o'clock.  He  changed  his 
hour  to  nine,  and  allowed  a  little  longer 
period  for  the  post-luncheon  nap.  He 
lost  the  effect.  What  is  more,  he  found 
himself  growing  stupid,  forgetful,  was 
constantly  tired,  had  a  bad  taste  in  his 
mouth  in  the  morning,  and  was  generally 
below  par.  He  went  back  to  his  former 
habits  and  felt  better  ;  and  he  didn't  know 
why,  but  was  of  the  opinion  that  his 
trouble  had  been  due  to  too  much  sleep. 

A  young  woman,  who  had  been  vig- 
orous and  athletic  and  who  never  had 
known  an  ache  or  a  pain,  entered  a  line 
of  work  that  required  very  early  rising. 
To  make  up  for  the  sleep  lost,  she  com- 
menced retiring  early,  but  the  hours 
gained  before  midnight  did  not  seem  to 
compensate  for  those  lost  in  the  morn- 
ing— despite  the  old  theories  regarding 
beauty-sleep.  She  lost  in  strength,  buoy- 
ancy and  energy,  and.  from  being  a 
fresh  looking  girl,  she  began  to  look 
worn  and  tired,  and  fagged,  as  she  felt. 
She  took  a  vacation  and  tried  to  rest  by 
putting  in  long  nights  of  sleep.  She 
became  worse.  She  went  to  her  physi- 
cian and  received  some  medicine,  as  he 
said,  "to  promote  elimination,"  and  she 
felt  some  better  for  a  time ;  then  worse 
again.  During  a  holiday  week,  however, 
she  chanced  to  be  kept  up  late  on  sev- 
eral nights,  and  suddenly  discovered 
that,  instead  of  feeling  more  worn  out, 
she  was  recovering  some  of  her  tone. 
She  began  to  experiment  and  found  that 
she  invariably  felt  better  on  the  days 
after  she  had  been  up  late  than  on  the 
days  after  early  retiring.  And  her  con- 
clusion also  was,  too  much  sleep. 


People  who  have  chanced  to  live  right 
— to  form  right  habits — rarely  know 
what  the  trouble  is  when  they  chance  to 
transgress  and  to  feel  the  ill  effects  of  it. 
It  hai)pened  that  each  of  the  above- 
mentioned  sufferers  eventually  found  the 
true  remedy  for  his  trouble,  because  each 
happened  to  get  in  touch  with  a  young 
man — who  was  not  a  doctor,  by  the  way 
— who  has  discovered  a  secret  of  living, 
a  secret  of  being  well.  And  that  young 
man  is  doing  more  for  the  people  he 
meets,  by  industriously  spreading  knowl- 
edge of  his  discovery  among  them,  than 
many  medicines,  and  than  some  physi- 
cians. 

No  normal  person  ever  slept  too  much. 
Many  of  us  eat  too  much.  But  not  all 
the  ills  that  are  laid  at  the  door  of  the 
latter  failing  are  the  fault  of  gour- 
mandizing.  This  particular  secret  of 
living  has  to  do  with  the  relation  be- 
tween sleeping  and  eating.  If  a  human 
being  makes  a  practice  of  taking  pro- 
longed periods  of  sleep  too  soon  after 
eating,  he  will  suffer  for  it,  sure.  Not 
one  person  in  a  thousand  has  any  con- 
ception of  the  difference  it  makes  in  his 
efficiency,  his  comfort,  the  happiness  of 
his  life,  wdiether  his  sleep  follows  his 
dinner  before  or  after  digestion  is  com- 
pleted. Not  one  person  in  five  hundred 
will  be  convinced,  except  by  careful  per- 
sonal experiment.  And  not  one  person 
in  twenty  will  make  the  experiment,  who 
is  not  suffering  what  he  or  she  considers 
a  serious  loss  of  health. 

But  if  you  try  it,  this  is  what  you  will 
find :  You  may  sleep  a  quarter  to  a  half 
hour  immediately  after  a  meal  with  im- 
punity and  even  with  benefit.  If  you 
sleep  much  more  than  that  you  will  feel 
ill  eft'ects — headaches  or  heartburns  or 
colic  or  that  tired  feeling.  Digestion 
stops  when  sleep  begins.  Undigested 
food  ferments  after  a  time  in  the  stom- 
ach, and  gives  off  poisons.  Those 
poisons  are  as  bad  for  health  and  effi- 
ciency and  general  well-being,  as  whis- 
key is.  Some  people  who  have  tried  both 
say  the  poisons  of  undigested  food  are 
more  harmful.  If  you  sleep  before  you 
give  your  food  time  to  digest,  you  will 
be  poisoned,  and  that  means  that  you 
will  be  sick.  If  you  wait  from  three  to 
four  hours,  after  eating  a  hearty  meal, 
before  you  sleep,  you  will  find  that  you 
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will  eliminate  one  of  the  most  harmful 
habits  into  which  we  moderns  have 
fallen.  You  will  find  new  strength  in 
your  muscles.  You  will  find  less  head- 
ache, less  indigestion,  less  weariness. 
You  will  find  greater  endurance  in  your 
body  and  much  greater  clearness  in  your 
mind.  You  will  find  less  need  of  dieting. 
You  will  find  your  skin  growing  clearer 
and  your  feelings  growing  younger.  In 
short,  you  will  find  that  you  have 
dropped  a  handicap. 

But  the  trouble  is  that  few  people 
know  just  how  powerful  and  enduring 
their  muscles  should  be,  or  just  how 
bright  their  wits  might  prove.  Most  of 
us  are  satisfied  wdth  mediocrity,  because, 
in  our  heart  of  hearts,  we  are  more  or 
less  convinced,  either  that  we  are  medi- 
ocre, or  that  we  are  victims  of  some  un- 
lucky, mysterious  form  of  ill-health.  If 
you  have  ever  thought  either  of  these 
tilings,  try  the  experiment  of  keeping 
awake  four  hours  after  eating  at  night. 
Some  people  will  tell  you  that  no  food 
requires  as  long  as  that  to  digest,  but 
bear  in  mind  that  stomachs  dififer  and 
give  yourself  an  honest  chance.  Try  it 
for  a  month.  Dine  at  six  o'clock  and 
retire  at  ten-thirty,  or  later.  You  will 
discover  that  vou  have  a  better  body  and 
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better  brains  than  you  think  you  have. 
Because — you  have  found  and  gotten  rid 
of  one  of  the  hidden  handicaps  on  life. 

But  don't  gather  from  this  that  sleep 
can  be  ruthlessly  cut  short.  Don't  go 
to  extremes  in  anything.  Sleep  eight 
hours — nine,  if  you  can — seven,  if  you 
must.  If  you  cry  that  your  work  will 
not  allow  it,  I  have  an  answer  for  you. 
If  you  can't  eat  dinner  early  enough  in 
the  evening  so  as  to  allow  four  hours 
for  digestion  before  sleeping,  and  then 
to  secure  eight  hours'  sleep,  before  you 
must  rise  for  the  new  day,  why — cut  out 
the  dinner. 

That  sounds  radical.  It  isn't.  You 
will  scarcely  miss  it  after  a  time  or  two, 
and  the  better  feelings  that  will  come 
from  good,  wholesome,  unpoisoned  sleep, 
will  be  worth  more  than  all  the  dinners 
you  w'ill  miss.  There  has  been  much 
talk  in  recent  years  about  going  without 
the  breakfast.  The  average  person  will 
be  better  off  to  go  without  the  evening 
meal  instead — if  he  must  sacrifice  one. 

Perhaps  no  other  of  the  hidden  handi- 
caps is  so  serious  as  this  first :  but  there 
are  others  and  some  of  them  insidious. 
Exercise  and  cold  baths  are  two  of  the 
favorite  prescriptions  of  health  faddists. 
Both  are  good.  Both  can  be  overdone, 
or  wrongly  used,  and  are  likely  to  be, 
especially  by  the  sedentary  worker,  who 
suffers  most,  anyway,  from  all  the  ills 
of  improper  living. 

Exercise  should  accomplish  just  three 
purposes  for  the  ordinary  person,  who 
does  not  need  mighty  muscles.  It  should 
stir  circulation,  it  should  promote  deep 
breathing,  it  should  cause  perspiration. 
Any  exercise  is  good  that,  while  not  too 
violent,  accomplishes  these  purposes, 
and  you  are  your  own  best  judge  of 
what  is  enough  for  you.  Take  enough 
to  make  the  body  grow  warm  and  the 
perspiration  flow  plentifully.  The  breath- 
ing, and.  incidentally,  the  hardening  of 
your  muscles,  will  take  care  of  them- 
selves. If  you  are  after  health  and  effi- 
ciency, you  won't  need  further  guidance 
than  this.  Over-done  exercise  uses  up 
needed  energy,  and  so  becomes  one  of 
your  handicaps  unrecognized. 

As  for  baths :  Get  clean  frequently 
with  hot  baths,  soap  and  good,  hard 
scrubs.  Give  the  skin  a  chance  to  help 
you  be  well.     When  it  is  working  right. 
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it  should  throw  off  more  poisons  than 
any  other  hodily  origan.  Then  take  the 
daily  cold  hath,  for  the  circulation.  And 
here  another  hidden  handicap  is  likely 
to  creep  in. 

A  certain  young-  wife  and  mother, 
who  was  ailins^,  took  a  friend's  advice 
to  heart  and  commenced  takin";  a  cold 
hath  each  morning.  She  lived  in  a 
furnace-heated  house  and  the  only  time 
she  could  get  to  secure  the  bath  was  in 
the  early  morning,  when  she  first  rose 
from  bed.  This,  by  the  way,  is  the  com- 
monly recommended  time,  but  not  the 
only  possible  time,  by  any  means.  Un- 
fortunately, in  cold  weather,  the  fire  in 
the  furnace  was  always  low  in  the  early 
morning,  and  the  bath-room  was  invari- 
ably chilly,  sometimes  downright  cold. 
She  felt  the  greatest  disinclination  to 
the  touch  of  the  cold  water.  It  was  like 
torture  to  her  to  step  into  the  tub  of  icy 
fluid.  But  she  had  the  courage  of  ignor- 
ance and  earnest  desire  for  health,  and 
she  braved  it  morning  after  morning. 
Out  of  a  warm  bed  into  a  cold  room, 
then  into  a  cold  bath  and  out  into  cold 
air  again.  She  tried  to  rub  down  with 
vigor,  but,  by  the  time  she  had  been 
through  the  process  a  dozen  mornings 
or  so,  she  found  she  had  strangely  little 
vigor  for  the  rub.  Suddenly,  one  morn- 
ing, she  was  too  ill  to  rise,  and  the  doctor 
called  it  pneumonia.  When  she  recov- 
ered, some  weeks  later,  she  and  her 
family  blamed  the  cold  bath  for  the 
illness. 

The  trouble  was  that  the  purpose  of 
the  cold  bath  was  not  understood.  If 
reaction  does  not  follow  the  dip,  the  bath 
is  worse  than  useless — it  is  harmful. 
None  but  the  most  vigorous  should  take 
a  cold  bath  in  a  cold  room.  The  room 
should  be  warm.  The  bath  need  not  be 
ice-cold.  It  need  not  even  be  a  dip ;  a 
shower,  spray  or  sponge  will  do  as  well. 
The  purpose  is  to  start  the  blood  flowing 
from  the  skin  inward  to  the  inner  por- 
tions of  the  body.  Then  the  rub-down, 
in  the  moderately  warm  room,  is  to 
encourage  its  return  to  the  skin,  and  this 
second  flow — this  re-flow — of  the  blood 
to  the  surface  is  what  is  called  the  re- 
action and  what  is  the  highly  desirable 
result.  It  gives  you  the  warm  glow  and 
accomplishes  a  number  of  good  things 
inside.     A  very  helpful  thing  to  promote 


this  reaction  is  to  drink  a  couple  of 
glasses  of  cold  water,  immediately  after 
the  bath.  This  helps  to  start  the  blood 
outward  again,  and  is  a  good  thing  in 
itself  for  other  purposes  also. 

The  average  person  may  be  said  to 
have  average  health.  To  the  man  or 
woman  who  has  known  the  real,  bound- 
ing health  jiossihle  to  him  or  her,  the 
exhaustless  energy,  the  enthusiasm,  the 
lightness  of  spirit,  the  courage  and  hope, 
that  come  with  the  removal  of  the  hid- 
den handicap,  no  average  health  will 
ever  be  satisfactory  again.  It  will  seem 
like  illness.  And  the  price  of  such  per- 
fect condition  is  not  high. 

Look  for  your  handicap.  No  man  can 
be  wholly  efficient  who  inhales  tobacco- 
smoke  into  his  lungs.  The  cigarette 
smoker  does  not  know  perfect  health.  I 
doubt  if  any  smoker  does,  but  1  will  not 
bring  any  general  indictment  against 
tobacco.  The  woman  who  consumes  ice- 
creams and  sodas  in  the  afternoon  till 
she  cannot  eat  a  wholesome  dinner  and 
who  eats  chocolates  just  before  going  to 
bed,  is  not  going  to  be  well.  The  man 
who  drinks  liquor  of  any  kind  regularly, 
even  often,  cannot  enjoy  the  very  best 
of  the  delierht  of  living  or  command  his 
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very  highest  powers.  The  woman  who 
Hes  in  bed  half  the  morning,  while 
servants  do  her  housework  and  who 
rides  in  a  motor  car  all  the  afternoon, 
may  think  she  is  enjoying  luxury,  but 
she  knows  nothing  about  comfort ;  and 
she  deserves  to  be  unable  to  walk  a  mile. 
The  man  who  stuffs  his  body  so  full  of 
food  that  he  finds  hardly  room  enough 
left  in  it  for  a  full  breath,  may  think 
he  is  having 
pleasure,  but 
he  doesn't 
know  the  sat- 
isfaction  of 
a  real  hunger 
and  the  real 
delight  of 
tasting  food ; 
and  he  de- 
serves to  have 
kidney  trou- 
ble and  heart 
affections. 

The  hardest 
thing  in  the 
world  of 
which  to  con- 
V  i  c  t  another 
to  himself,  is 
harmful  self- 
indulgence.  It 
is  a  task  that 
no  wise  man 
will  under- 
take. But,  if 
you  are 
guilty,   you 

can      convict        a  Writer  Who  Smoked  Cigar 

yourself    at 
any  time  by  a 

month's  right  living.  Of  course,  I  am 
talking  to  the  average  person,  not  ,to  the 
confirmed  invalid  or  to  the  unfortunate 
who  is  the  victim  of  real  disease.  But 
some  people  who  think  they  are  invalids 
are  simply  the  victims  of  the  hidden 
handicap. 

I  knew  a  writer  who  smoked  cigarettes 
for  years  and  seemed  well.  He  made  a 
mediocre  success.  A  chance  change  of 
companionship  led  him  to  abandon 
smoking,  and,  at  the  end  of  three  months, 
he  was  producing  work  that  was  far 
superior  to  and  much  more  successful 
than  his  earlier  work,  and  he  was  getting 
joy   out   of   his   life  that   he   had   never 


known  before.  He  says  that  he  feels  now 
that  he  was  mentally,  as  well  as  physical- 
ly, just  inside  a  mist  of  cigarette  smoke, 
for  many  years,  and  that  it  was  just 
enough  of  a  handicap  to  keep  him  down. 
"I  might  just  as  well  have  lived  in  a 
muffler,"  he  once  said  to  me  in  discussing 
his  experience.  "I  felt  everything  about 
as  keenly  as  you  do  in  mittens ;  only 
my   trouble    was   mittens   on   my   wits." 

There  are 
m  any  real 
failures  in 
life,  due  to 
just  such  in- 
d  u  Igences 
which  do 
harm  unrec- 
o  g  n  i  z  e  d — 
s  o  m  et  imes 
never  recog- 
nized. Some- 
one has  said 
that  it  is  "the 
last  ten  per 
cent,  of  ef- 
fort"  that 
makes  big 
success.  It  is 
the  top  ten 
per  cent,  of 
efficiency  that 
makes  real 
power  and 
ability.  Are 
you  a  ninety 
per  cent, 
man,    or    a 

ninety    per 

KTTKs  Made  a  Mediocre  Success.  ,         ■''■-, 

cent,  woman  <! 

Do  you  want 
real  enjoyment  and  real  success — big 
enjoyment  and  big  success?  Study  your 
handicaps.  A  razor  just  off  the  hone 
may  be  sharper  than  a  pocket-knife  could 
be  made,  without  being  ready  to  shave. 
It's  the  last  refinement  of  edge  it  gets 
from  the  strop  that  makes  it  fit  for  its 
purpose.  A  man  may  be  bright  enough 
to  take  a  car  and  read  a  paper  and  dic- 
tate a  letter  and  sell  goods.  But  he  may 
not  have  the  flashes  of  insight,  the  far- 
seeing  perspicacity,  the  fine  balance  of 
judgment,  the  swift  instincts,  the  irre- 
sistible enthusiasms  that  carry  difficult 
things  through  to  triumphant  ends 
despite  all  obstacles. 


WITH  THIS   LITTLE 


SEWING   MACHINE  '  THE  SURGEON   CAN   (JUICKLV   CLOSE  THE   WOUND 
MADE   WITH   HIS   KNIFE. 


First  position  of  needle:  When  the  handles  of  forceps  an 

closi-d  the  needle  is  automatically  seized  by  the 

opposite  blade. 


A    SURGICAL 
SEWING    MACHINE 


0  future  sufferers  from  appeiuli- 
is  take  heart,  while  incidentally 
dding  up  their  vermiform  appen- 
dages. Instead  of  being  "sewed 
up''  by  hand  on  operating- 
tables,  they  may  fight  out  their  troubles 
on  a  surgical  "sewing  machine."  A 
Chicago  surgeon.  Dr.  E.  Wyllys  An- 
drews, has  designed  an  apparatus  to  re- 
pair automatically  surgical  incisions. 

For  a  number  of  years  Dr.  Andrews 
tried  to  perfect  a  sewing  machine  for 
wounds,  constructed  with  platen,  fixed 
needle  and  bobbin  or  shuttle.  Yet  in 
.spite  of  the  fact  that  several  hand  and 
toy  machines  are  made  small  enough  to 
handle  easily,  none  of  them  is  capable  of 
being  brought  into  cavities  or  depths  of 
wounds,  nor  is  it  possible  to  sterilize  them 
easily.  Moreover,  the  machines  in  ques- 
tion place  only  what  are  called  mattress 
stitches,  whether  one  or  two  threads  are 
used,  and  they  cannot  be  readily  adapted 
to  overhand  or  glover  stitching. 

Dr.  Andrews  became  satisfied  that 
there  never  could  be  designed  a  shuttle 
machine  that  would  be  anything  but 
clumsy,  heavy  and  inefficient,  and  there- 
fore dangerous  about  a  wound.  With 
forceps,  however,  it  is  different.  Sur- 
geons are  familiar  with  these  and  know 


Second  position  of  needle:   By  pressing  a  catch  near  the 

middle  of  the  forceps  the  needle  is  released  and  returns 

to  its  orit;inal  position. 

that  they  can  place  them  in  all  sorts  of 
deep  and  superficial  locations  even  more 
readily  than  the  hands  or  fingers.  Dr. 
Andrews  accordingly  set  about  to  design 
a  forceps,  carrying  threads,  which  would 
automatically  insert  stitches  by  merely 
opening  and  closing  their  blades,  thereby 
combining  some  of  the  speed  and  accu- 
racy of  the  sewing  machine  and  the 
nicety  and  safety  of  hand-sewing. 

Dr.  Andrews'  device  consists  of  a  for- 
ceps with  a  needle  at  the  end  of  one  of 
the  blades.  When  the  handle  of  the  for- 
ceps is  closed  the  needle  passes  through 
the  flaps  and  is  automatically  seized  by 
the  opposite  blade,  at  the  same  time  car- 
rying the  thread  through  the  tissue.  By 
pressing  a  catch  near  the  middle  of  the 
forceps  the  needle  is  released  from  the 
second  blade,  returns  to  its  original  po- 
sition in  the  first  blade,  and  is  thus  made 
ready  for  the  next  stitch,  all  this  requir- 
ing but  a  fraction  of  a  second. 

\\'hile  no  machine  can  have  the  deli- 
cacy and  tactile  sense  of  the  human  hand, 
the  speed  gained  in  the  majority  of  oper- 
ations by  the  use  of  the  new  invention 
more  than  offsets  any  disadvantage  in 
this  respect.  While  some  surgeons 
suture  wounds  rapidly,  the  major- 
ity of  them  require  a  large  percentage 
of  the  total  time  of  the  entire  operation 
for  final  closure.  Where  the  time  of  an 
operation  is  so  unevenly  divided  between 
the  internal  operative  work  and  the  elabo- 
rate wound  closure  that  the  former  is 
actually  much  briefer  than  the  latter,  the 
rapid  interior  work  is  robbed  largely  of 
its  value  to  the  patient  by  prolonging  the 
operation   and  anesthesia. 


The  Perfect  Girl 

"She    is    the    finest    specimen    of    tlic    topo- 
graphical girl   I  ever  saw." 


"Topographical  girl?     Wliat  kind  is  that?" 
"She   has    a    level    head    and    an    undulating 
figure." — Lippincott's. 

Si 

Another  for  the  Smiths 

Englishman  (patronizingly) — "Your  school 
facilities  are  excellent,  I  am  told." 

American  (suavely)— "Well,  I  should  say. 
See  the  Smithsonian  Institution  over  there? 
Think  of  a  building  like  that  just  to  educate 
the  Smiths." — Vogue. 

Morally  Certain 

The  Stranlier — "Is  there  a  good  criminal 
lawyer  in  your  town?" 

The  Native — "Wall,  everybody  thinks  we've 
got  one,  but  they  ain't  been  able  to  prove  it  on 
him." — Cleveland  Plain  Dealer. 

Jf 
Wise  Child 

The  Rector — "Now  Molly,  would  you  rather 
be  beautiful  or  good?" 

Molly — "I'd  rather  be  beautiful  and  re- 
pent."— I'unch. 

He  Wasn't  Responsible 

He — "Oh,  but  you  mustn't  blame  me  for  my 
ancestors,  you  know." 

She — "I  don't.  I  blame  them  for  you." — 
Boston  Transcript. 
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Worse 

Surgeon  at  a  New  York  Hospital — "What 
brought  you  to  this  dreadful  condition  ?  Were 
you   run  over  by  a   street-car?" 

Patient — -"No,  sir;  I  fainted,  and  was 
brought  to  by  a  member  of  the  Society  of  First 
Aid  to  the  Injured." — Life. 


Vice  Versa 

In  Delta,  Colorado,  the  town  council  is  be- 
comingly modest ;  and  we  are  told  that  when 
a  tax  on  dogs  was  imposed,  they  made  the 
ordinance  read :  "Tax  on  each  dog — male,  one 
dollar ;  vice  versa,  three  dollars." — Everybody's. 

St 

Historical  Enthusiasm 

Some  of  the  advance  guard  of  the  American 
Coronation  visitors  had  arrived,  and  there  were 
stories  about  them  already.  As  one  of  the 
conducted  trios  drove  past  Grosvenor  House 
the  guide  pointing  it  out  said : 

"That  is  the  town  house  of  the  Duke  of 
Westminster,  one  of  our  largest  landed  pro- 
prietors." 

A  pretty  girl  on  the  second  seat  looked  up  in 
sudden  enthusiasm. 

"Oh!"  she  cried.  "Who  landed  him?" — Lon- 
don  Tit-Bits. 

St 

At  His  Mercy 

Householder — "Here,  drop  that  coat  and 
clear  out !" 

Burglar — "You  be  quiet,  or  I'll  wake  your 
wife  and  give  her  this  letter  I  found  in  your 
pocket." — New   York  Evening  Mail. 


BLOWING  OFF   STEAM 
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The  Idea 


SiBVL — "The  way- that  man  looked  at  me 
was   most   insulting." 

GwKNDOLiN — "Did  he  stare?" 

Sibyl— "No,  that's  the  trouble.  All  he  gave 
me  was  a  casual  glance— after  I  paid  79  cents 
for   my  new   "cobweb'   stockings." 


His  Roar 

A  DIFFIDENT  and  embarrassed  poet  had  been 
forcibly  dragged  into  a  salon  to  be  the  lion 
at  some  social  func- 
tion. He  felt  so  out 
of  place  that  he  lost 
his  tongue  completely. 
At  last  his  hostess, 
who  had  hoped  that 
he  would  show  off 
better  than  he  was 
doing,  tried  to  get 
him  to  say  something 
poetical.  "Come,  my 
dear  poet,"  she  cooed, 
"say  something  to  us." 
The  poet  was  entirely 
at  a  loss  for  a  subject 
of  conversation,  so  he  selected  the  first  one 
that  came  to  hand.  "Have  you  remarked, 
madam,"  he  said,  bashfully,  "that  this  year's 
pawn  tickets  are  pink?" 

Jumbo  Jems 

Weather  damp  and  cold,  and  Ralph,  our 
fifteen-year-old  lad,  has  been  down  with  the 
croup,  kids  all  sick,  the  little  dog  has  the 
sniffles,  some  of  the  neighbors'  cats  have  had 
fits,  one  of  our  hogs  broke  down  in  the  hip, 
most  of  the  Gamble  children  are  down  with 
colds,  and,  to  take  the  neigliljorhood  as  a 
whole,  we  are  somewhat  under  the  weather. — 
Country  Correspondent  in  the  Fo-a'ler  (Kan.) 
Gazette. 

Quite  So 

"I  SUPPOSE  you  llnd  living  less  expensive 
since  you  took  to  gathering  your  own  mush- 
rooms?" 

"A  little,"  replied  Mr.  Growcher.  "We  don't 
save  anything  on  the  mushrooms,  but  all  our 
friends  have  quit  accepting  invitations  to  din- 
ner."— Washington  Star. 


••Unsight  Unseen" 

"I  H.wi;  found  just  the  party  for  you.  Lord 
Duncan— a  lady  witli  a  dowry  of  half  a  mil: 
lion." 

"And   when   can    I    see  this  lady?" 
"Just  keep  thinking  of  the  dowry  and  don't 
ask  to  see  her."— Flieiiende  Blaetter. 

Cold  Storage 

"Where  is  the  live  chicken  I  l)<)uglit  for  our 

She — "I  put  It  ni  our  new  ice-box,  to  keep 
it  fresli  until  it  is  killed  tomorrow." — Meg- 
i^endorfer  Blaetter. 

»f 
Gossipy  Ma 

"Ma's  just  crazy  to  serve  on  a  jury." 

"That  so?" 

"Yes;  she  says  she  wants  to  be  one  of  the 
first  to  tell  the  secrets  of  the  jury  room." — De- 
trcU  Free  Press. 


^ 


He 


tile  tallest  dwarf  on 


The  Champion 

Irate  Visitor  —  "I 
call  this  a  downright 
fraud !  You  advertise 
on  your  bills,  'The 
Most  Remarkable 
Dwarf  in  the  World,' 
and  he  turns  out  to  be 
5  feet  5  inches  high." 
Bland  Showman — 
"Exactly  so,  sir. 
That's  just  what's  so 
remarkable  about  him. 
record." — Tit-Bits. 


Insulted 

A  STRAPPING  German  with  big  beads  of  per- 
spiration streaming  down  his  face  was  darting 
in  and  out  the  aisles  of  a  Philadelphia  depart- 
ment-store. 

His  excited  actions  attracted  the  attention 
of  all  the  salespersons,  and  they  hardly  knew 
what  to  make  of  it.  A  hustling  young  man  of 
the  clothing  department  walked  up  to  him  and 
asked,  "Are  you  looking  for  something  in 
men's  clothing?" 

"No,"  he  roared;  "not  men's  clothing; 
vimmen's  clothing.     I  can't  find  my  vife  !  " 


^^-   X 
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POPULAR    SCIENCE 
£o  MECHANICS 

(SUPPLEMENT 


FOR  DEFENSE  OF  PANAMA  CANAL 


THE  HUGE  ir.INCH  GUN   BEING  TESTED   AT  SANDY    HOOK. 

This  weapon  tl>rows  an  ..xplosivc  contact  sh.-ll  vveighine  2.40()  pounds.  This  monstrous  shell  is  handled  by 
machinery.  It  is  calculated  by  artillerists  that  one  of  these  shells  would  put  the  bieRest  Dreadnough  ou  o  action,  no 
matter  where  it  struck  her.  so  terrific  would  be  its  impact  and  explosive  effec  .  The  ^'''[^^'"Z;  ""K^"  °f '^^| "Sirce^^^^^ 
elevated  to  an  angle  of  45  degrees,  is  22  miles.  From  bandy  Hook,  therefore,  't  could  destroy  he  b.nger  and  adjacent 
buildings.  For  the  same  reason,  a  group  of  the  guns  could  put  a  fleet  approaching  the  Panama  Canal  out  of  action 
provided  that  the  range  could  be  ascertained-without  the  gunner's  even  seeing  the  hulls  of  the  ships,  for  the  earth  s 
curvature  would  hide  the  latter  at  the  distance  given. 


MARKING  THE   SPOTS  THAT  THE  STARS  REPRESENTING   ARIZONA   AND  NEW    MhXlLO 

WILL  OCCUPV. 


TWO  NEW  STARS  ON  THE 
FLAG 

HTHE  two  new  States  that  will  be  added 
*•  to  the  Union  by  March  4,  New  Mex- 
ico and  Arizona,  are  making  busy  times 
for  the  government  flag  factories.  The 
field  of  the  flag  is  becoming  crowded  with 
stars  and  it  is  no  easy  matter 
to  rearrange  them  so  that  the 
section  reserved  for  constella- 
tions may  not  be  inartistically 
jumbled.  This  duty  devolves 
upon  officials  of  the  army  and 
navy  departments  who  must 
meet  and  decide  how  the  new 
stars  representing  the  two  new 
States  are  to  be  placed  on  the 
field  of  the  flag.  This  is  really 
a  gigantic  task. 

The  first  duty,  when  the  de- 
sign of  the  new  flag  has  been 
sent  out  to  the  arsenals,  is  to 
rip  off  the  stars  that  have  to  be 
placed  in  different  positions. 
This  w^ork  is  done  by  rows  of 
women  who  are  armed  with 
sharp  pointed  knives.  They 
place  the  star  to  be  removed 
on  a  padded  base  that  holds 
the  cloth  taut.  Then  they 
carefully  rip  out  the  stitches 
until  the  star  is  removed.  This  work  goes 
on  for  weeks  and  sometimes  months,  for 
all  the  government  flags  in  the  country 
must  be  rearranged.  .\s  the  stars  are 
ripped  off  they  are  dropped  in  baskets 


Cutting  Out 

FOR   THE 


and    not    used    again,    new    stars    being 
sewn  on  to  replace  the  discarded  ones. 

The  new  stars  are  cut  by  means  of  a 
die.  In  one  of  the  photographs  this  op- 
eration is  seen  in  progress.  The  stal- 
w^art  person  with  the  mallet  uplifted  does 
nothing  else  all  day  but  smash  out  stars 
from  the  material  used.  At  each  blow 
of  the  mallet  a  dozen  stars  are 
clean  cut  from  the  cloth  and 
are  ready  for  the  sewing  bri- 
gade. The  stars  go  to  the 
sewing  machine  women,  who 
stitch  them  in  place  as  rapidly 
jaw  as  the  machines  can  be  made 

"^  to  move. 

Prior  to  this,  however,  the 
most  painstaking  precaution 
has  been  taken  to  insure  the 
placing  of  the  stars  in  the 
right  position.  At  a  long  table 
stands  the  man  who  is  perhaps 
the  most  important  part  of  the 
flag  changing  machinery,  for 
upon  him  depends  the  accu- 
rate placing  of  the  stars. 

With  his  design  before  him 
tiiis  man  takes  the  flag  upon 
which  the  stars  are  to  be 
placed  and  measures  the  dis- 
tance to  the  fraction  of  an 
inch,  from  star  to  star  and 
from  to])  to  sides.  Then  he  chalks  on  the 
cloth  the  position  in  which  the  stars  are 
to  be  placed  and  the  sewing  women  fol- 
low these  marks  as  their  guide  in  their 
work. 

SS9 


Xkw  Staks 
Flag. 


TO  EUROPE  BY  BAL- 
LOON 

IN  the  presence  of  more  than 
•^  ten  thousand  spectators  Melvin 
Vanniman  gave  his  big  dirigible 
Akron  an  airing  on  Sunday  re- 
cently. It  was  impossible  to  fly 
in  it  as  one  of  the  propellers  was 
out  of  gear  and  could  not  be  fixed  up  in 
time.  The  front  of  the  hangar  was  re- 
moved, however,  and  the  great  crowd  of 
spectators  assembled  were  given  the  first 
look  at  the  Akron  since  its  construction 
was  begun.  Naval  and  military  experts 
from  Canada  and  the  United  States 
were  among  those  who  inspected 
the  airship.  The  crew  for  the  flight 
across  the  ocean  will  consist  of  five 
men    with    Melvin    Vanniman    in 


charge.  It  is  expected  that  the  start 
will  be  made  in  a  few  weeks.  The 
new  airship  is  a  vast  improvement 
over  the  one  in  which  Wellman  sailed 
and  which  he  lost  in  the  Atlantic.  The 
immense  gas  bag  of  the  Akron  is  258 
feet  in  length.  The  machinery  has 
been  walled  in  with  rubber  cloth, 
which  covers  every  part  of  the  work- 
ing equipment  and  makes  the  metal 
underbody  a  snug  little  house. 

The  idea  of  crossing  the  Atlantic 
Ocean  in  a  balloon  seems  for  gener- 
ations to  have  had  a  weird  fascination 
for  men.     Edgar  Allan  Poe  had  a  story 


BIG  CROWDS  ON    THE   SANDS  AT  ATLANTIC  CITY  WAITING   FOR  THE  VANNIMAN  AIRSHIP  TO 

BE  BROUGHT  OUT  OF  ITS  HANGAR. 
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READY    KOR  THE  START. 


dealino^  with  an  adventure  of  this  sort, 
and  scientists,  as  well  as  spinners  of 
tales,  have  long  speculated  upon  the  pos- 
sibilities of  such  a  feat. 


AUTO  TRAILER  TAKES  MOTOR 
BOAT  ACROSS  COUNTRY 

A  REMARKABLE  feat  was  per- 
■^^  formed  recently  in  towing  a  28-foot 
motor  boat  across  country  by  means  of 
an  extra  pair  of  wheels  attached  to  the 
rear  of  an  automobile.  Tlie  run  was 
made  from   East  Mohne,   111.,   from  the 


door  of  the  factory  where  the  motor  boat 
was  made,  to  Delavan,  Wis.,  a  distance 
of  150  miles.  At  the  latter  point  the 
boat  was  launched  in  the  lake  by  the  sim- 
ple process  of  backing-  the  rear  wheels 
into  the  water.,until  the  vessel  floated  off. 
The  trip  was  made  by  Mr.  Van  Der- 
voort,  a  motor  enthusiast  and  manu- 
facturer, who  had  planned  to  make  the 
distance  in  15  hours.  The  severe  storm 
which  the  party  encountered  just  25 
miles  from  the  start  prevented  this,  and 
it  was  only  by  the  most  careful  driving 
over  the  mud  roads,  that  they  pulled 
through. 


IN   THIS  FASHION  A  2S  FOOT   MOTOR   BOAT  WAS  TRANSPORTED   FROM   EAST   MOLINK 

DELAVAN    WIS..  150  MILES. 


ILL  .  TO 
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DIVER  PREPARING  TO 
$5,000,000  HE  HIMSELF 
The  work  of  recover- 
vessel  Luttne.  sunk  off  the 
continues.  The  second  illus- 
silver  coins  that  one  of  these 
The  bottom  photo  shows  the 
the  lost  frigate  being  brought 
the  sea  bottom  for  more  than 


RISK  HIS  LIFE  FOR 
WON'T  GET. 
ing  the  treasure  from  the 
coast  of  Holland  in  1799.  still 
tration  shows  a  handful  of 
fearless  divers  has  recovered, 
anchor  and  a  cannon  from 
to  the  surface  after  lying  on 
a  century  and  a  decade. 
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BUTTER  FROM 
TREES 

flow  many  people  have 
^  *•  ever  heard  of  ves^etabk' 
butter?  And  how  about  tal- 
low obtained  from  trees? 

We,  in  this  country,  have 
little  acquaintance  with  such 
products,  but  in  luu'ope  sev- 
eral of  them,  derived  from 
dilTerent  species  of  trees,  are 
used  in  considerable  quanti- 
ties, and  it  is  evident  that 
their  employment  is  destined 
before  long-  to  be  greatly 
extended. 

A  tree  known  to  botanists 
as  Bassia  butyracea  grows 
wild  on  the  west  coast  of 
Africa.  It  is  called  "shea 
butter."  and  is  derived,  by 
pounding  and  pressing,  from 
the  seeds,  which  are  about 
three  inches  long.  The  thick 
shell  encloses  a  kernel  which, 
under  the  microscope,  is 
found  to  be  composed  of 
thin-walled  cells  almost  en 
tirely  filled  with  minute 
globules  of  oil. 

When  this  oil  has  been  ex- 
tracted in  the  manner  above 
described,  it  has  a  consist- 
ency of  ordinary  butter,  with 
an  agreeable  smell  like  that 
of  chocolate.  First  it  is  light 
green  in  color,  but  soon 
turns  almost  wdiite.  Not  only 
is  it  excellent  for  eating,  but 
first-class  soap  and  candles 
are  made  from  it. 

What  is  known  as  "crab- 
wood  tallow"  is  derived  from 
seeds  of  the  crab  tree, 
Carapa  guianensis,  which 
grows  wild  in  Guiana  and 
P)razil.  It  is  used  on  a  large 
scale  in  those  countries,  but 
chiefly  for  making  candles 
and  soap.  The  seeds,  which 
are  of  large  size,  contain  70 
per  cent  of  fat.  When  they 
are  broken  and  boiled,  the 
fat  separates  out  as  a  yellow 
butter,  which  has  a  slightly 
bitter    taste,    due,    curiously 
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"Tin-:  Rathing  Girl.  " 
A  quite  attractive  movingr  pic- 
ture film  snapped  by  an  alert 
photographer  on  the  shore 
of  Long  Island  Sound. 


enough,  to  a  small  quantity 
of  strychnine.  This,  how- 
ever, is  entirely  removed  by 
l)r()longed  boiling,  so  that 
the  butter  is  rendered  edible. 

"Nutmeg  butter"  comes 
from  the  seeds  of  the  well- 
known  nutmeg  tree,  which, 
originally  native  to  the 
Malay  Archipelago,  is  now 
cultivated  in  many  tro])ical 
countries.  The  fruit  is  of  the 
bigness  of  a  peach,  and  has 
a  single  seed  which  is  en- 
closed in  a  carmine-hued 
envelope.  The  seed  is  the 
nutmeg  of  commerce,  and 
the  envelope  is  "mace." 

.\11  nutmegs  that  are 
broken  or  damaged  by  in- 
sects are  roasted,  ground, 
and  pressed,  to  get  the 
precious  fat,  which,  by  the 
way,  is  now  manufactured 
in  every  country  in  Europe, 
being  utilized  for  cosmetic 
and  medicinal  purposes.  In 
which  connection  it  is  worth 
mentioning  that  a  tallowy  fat 
known  as  American  nutmeg 
butter  is  obtained  from  a 
nearly  related  species  of  tree 
in  South  America. 

In  Europe  at  the  present 
time  are  manufactured  great 
quantities  of  "palm  butter," 
which  is  derived  from  the 
fruits  of  the  oil  palm,  Elseis 
guineensis — a  tree  originally 
native  to  Guinea,  in  Africa, 
but  now  extensively  culti- 
vated in  Brazil  and  the  West 
Indies.  The  plum-like  fruits, 
resembling  the  olive  in  con- 
sistency, an  inch  long  and  in 
color  orange  to  vermilion 
red,  grow  in  thick  clusters. 
Usually  they  are  gathered 
and  allowed  to  become  over- 
ripe, in  heaps.  whereu])on 
they  are  crushed  in  mortars 
and  wrung  in  bags,  to  sep- 
arate the  oil — the  latter 
being  derived  from  the  flesh 
of  the  fruit. 

When  the  oil  is  fresh,  it 
has  the  consistency  of  cow's 


DO  VOU  LIKE  CHEESE?    IF  YOU  DO  THIS  ONE  WOULD  HAVE  LASTED  YOU  A   LONG  TIME. 
IT   WAS  SAID  TO   BE  THE   BIGGEST  IN   THE  WORLD. 

It  was  made  at  .'Kppli'ton.  Wis.,  and  weighed  over  12, (KK)  pounds.    The  cost  of  building  this  huge  appetizer  was  nearly 
$6.nOf).     It  was  exhibited  at  the  National  Dairy  Show,  held  in  Chicago  in  the  early  part  of  the  winter. 


butter,  is  bright  orange-yellow  in  color, 
and  possesses  an  agreeable  odor  of 
violets.  If  exposed  to  the  air,  however, 
its  color  soon  fades  and  the  smell  be- 
comes disagreeable.  It  is  very  good  to 
eat.  The  fruit-kernels  yield  another  kind 
of  oil,  which  is  likewise  edible,  and  highly 
suitable  for  pharmaceutical  purposes. 

"Chinese  vegetable  tallow,"  as  it  is 
called,  comes  from  the  seeds  of  a  tree, 
Stillingia  sebifera,  which  is  cultivated  not 


The  Mighty  Cheese  Re.ady  for  Shipment  to  the 
N.-^TioNAL  Dairy  Show. 


only  in  China  and  India,  but  also  in  the 
\\'est  Indies  and  to  some  extent  in  South 
Carolina.  The  .seeds  are  as  big  as  hazel- 
nuts, black,  and  covered  with  a  layer  of 
white  fat,  quite  hard.  In  autumn  they 
are  gathered,  pounded  in  stone  mortars, 
heated,  pressed,  and  filtered,  to  separate 
out  the  tallow,  which  is  used  for  candles 
and  soap-making. 

The  common  cocoanut  of  commerce, 
which  is,  with  one  exception,  the  largest 
of  all- -seeds,  is  much  more  oily  than  is 
generally  supposed,  its  "meat"  containing 
from  sixty  to  seventy  per  cent  of  fat. 
When  the  kernels' are  taken  out  of  the 
shells,  boiled,  broken  in  mortars,  and 
pressed,  there  results  a  milky  mass  which, 
being  heated  in  pans,  gives  up  the  oil — 
the  latter  rising  to  the  surface,  and  being 
skimmed  off.  This  fat  is  "cocoanut 
butter,"  deemed,  in  the  tropics,  most 
admirable  for  alimentary  purposes. 

Cocoanut  butter,  of  course,  should  by 
no^means  be  confused  with  the  familiar 
"cocoa  butter,"  so  widely  used  for  oint- 
ments and  pomades,  as  well  as  in  the 
manufacture  of  soap.  Cocoa  butter  is  a 
by-product  of  the  manufacture  of  cocoa 
from  the  chocolate  bean.  Chocolate,  for 
eating  purposes,  contains  all  the  oil  of 
the  bean,  but  cocoa  is  exactly  the  same 
thing  with  most  of  the  oil  removed.  This 
fat,  at  ordinary  temperatures,  takes  the 
form  of  a  hard,  slightly  yellowish  sub- 
stance. 
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A  DAY'S  WORK  IN  FOUR 
MINUTES 

nPHE  world's  record  in  plowing  is  said 
■^  to  have  been  eclipsed  at  Purdue  uni- 
versity, Lafayette.  Indiana,  when  three 
traction  enqines  hitched  to  hfty  plows 
turned  over  a  stubjjle  tiel<l  at  the  rate  of 
an  acre  every  four  minutes  and  fifteen 
seconds.  Fifty  years  ai^o  a  farmer  with 
his  team  of  oxen  toiled  from  dawn  to 
sunset  to  break  an  acre  of  land.  Many 
times  one  man  was  ref|uired  to  drive  the 
oxen  while  another  held  the  clumsy  plow, 
walking  more  than  ten  miles  to  the  acre. 
The  latest  plow  represented  in  this  mon- 
ster outfit,  cuts  a  stri])  nearly  sixty  feet 
wide  and  turns  over  seven  acres  every 
mile  it  travels. 


FIREMEN 
MADE  SMOKE- 
PROOF 

TAMES  D.  HAL- 
J  LOR  AX,  a  fire- 
man attached  to 
Engine  Companv 
No.  20,  of  New 
York,  is  the  in- 
ventor of  a  simple 
but  effective  smoke- 
mask  that  has  been 
given  a  successful 
test  amid  trying 
conditions. 

The  apparatus 
consists  of  a  branch 
pipe  fixed  to  the 
ordinary  fire  hose 
nozzle,  to  which 
are  attached  three 
flexible  tubes  equip- 
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!•  iRKMK.N  Made  Smoke- 

I'ROOF. 

ped  at  their  ends 
with  rubber  nose 
pieces.  T  o  the 
l)ranch  pii)e  is  at- 
taclied  a  length  of 
heavily  wired  gar- 
den hose,  the  fur- 
ther end  of  which 
is  allowed  to  trail 
behind  on  the  street 
as  the  firemen  enter 
a  burning  building. 
As    the    stream    of 

A  New  Life  Saver  For 

.'\ER0N'AUTS. 

A  balloon  baskrt  with  (ras 
lilled  attachnirnts.  T  h  i- 
basket  so  inflated  will  sup- 
port five  men  easily  in  the 
water. 


THESE  THREE  TRACTION  ENGINES  HITCHED  TO   FIFTY    PLOWS  TURNED  OVER  A  STUBBLE 
FIELD   AT  THE  RATE  OF  AN   ACRE   EVERY    FOUR    MINUTES.    FIFTEEN  SECONDS. 
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Making  Salt  by  Placing  Stonks  in  Salt  Water. 

The  old  Filipino  woman's  work  consists  in  washing  oft 

the  salt. 


water  rushes  through  the  hose,  it 
sucks  in  a  current  of  air  through  the 
garden  hose,   which  goes  via  the   small 


Large  stones  arg  placed  in  salt  springs 
and  left  there  until  they  acquire  a  coat- 
ing of  salt.  Then  they  are  taken  out  and 
the  salt  is  washed  off  them,  to  be  after- 
wards dried  for  use.  In  the  photograph 
an  old  woman  is  seen  performing  the 
stone-washing  process. 

HORSES  DRAW  MEN  ON  SRI 

/^F  the  winter  sports  which  may  be 
^^  enjoyed  in  Switzerland  and  other 
countries  blessed  with  a  plentiful  supply 
of  snow,  there  would  appear  to  be  no 
end.  One  of  the  most  interesting,  per- 
haps, is  skikjoring.  It  consists  of  driv- 
ing horses  over  the  snow,  the  men  being 
"shod"  with  ski.  These  latter,  of  course, 
are  long  snow  shoes  by  which  it  is  pos- 
sible to  travel  over  the  frozen  ground 
very  rapidly.  Equipped  with  these  the 
men  drive  the  horses  as  fast  as  they  can 
when  they  are  pulled  along  behind  at  a 
good  speed. 


ON  SKI  OVER  T^E  ICE  BY  HORSE  POWER. 

An  exhilarating  sport  in  Switzerland. 


pipes  to  the  nose  pieces  and  is  there 
breathed  by  the  "smoke-eaters." 

The  invention  was  tried  out  in  a 
scorching  cellar  fire  very  recently  and 
worked  like  a  charm.  Halloran,  who  has 
patented  the  invention,  is  improving  it. 
It  is  likely  to  be  adopted  by  Fire  Depart- 
ments throughout  the  country. 

PRIMITIVE  SALT-MAKING 

DERHAPS  the  most  primitive  of  all 
*■  known  methods  of  obtaining  salt  is 
practiced  by  some  of  the  head-hunting 
tribes  in  the  IMountain  Province  of 
Luzon. 


WATCH  AS  A  LIFE-SAVER 


■yHIS  photograph 
■*■  is  of  a  watch 
that  saved  the  life 
of  an  English  sol- 
dier. During  one 
of  the  battles  with 
the  Boers  the 
watch  was  in  the 
breast  pocket  of 
his  uniform  where 
it  stopped  the  flight 
of  a  bullet  which 
firmly  embedded 
itself  in  the  center 
of  the  watch. 


Watch  Smashed  But  it 
Stopped  the  Bullet. 
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SLENDER  AS 
A  NEEDLE 


S"^, 


EVERAL  vari- 
eties of  fish 
have  so  slender  a 
form  that  they  are 
])oi)ularly  known  as 
needle  fish.  Such  a 
slender  fish  is  here 
])ictured  from  a 
l)hoto,£^ra])h  of  a 
specimen  captured 
in  Long  Island 
Sound  off  the  coast 
of  Sound  P>each, 
Connecticut.  Many 
kinds  of  these  very 
slender  fish  dart 
through  the  water  with  great  swiftness 
and  frequently  leap  from  the  surface.  It 
is  said  that  fishermen  are  sometimes 
wounded  and  even  killed  by  the  thrust  of 
the  sharp  snout  as  the  fish  leaps  into  the 
air,  the  wound  being  similar  to  that  made 
by  a  swiftly  flying  arrow. 


Grindinc;  in  Rklcium  a 

Giant  Gl.ass  Bowl 

Costing  $2a). 

A    rotary    wooden   wheel 

pours  upon  it  a  constant 

stream  of  water  mixed 

with  sand. 


limbs,  pushed  vigorously  along  the 
ground  to  make  progress.  It  was  much 
the  saiue  as  if  he  had  got  into  a  boy's 
wagon,  and  had  shoved  it  along  by  brisk 
action  of  the  feet,  as  is  the  habit  of 
youngsters.  But  little  rnetal  went  into 
Greyse's  bicycle.  Except  where  strength 
was  required,  as  in  the  supporting  parts 
of  the  frame,  wood  was  employed. 
(Gracefully  carved  spindles  were  used  for 
the  spokes  in  the  wheels,  the  rims  of 
which  were  bound  with  an  iron  hoop 
after  the  manner  of  a  wagon.  It  must 
have  been  a  curious  spectacle  the  first 
time  its  daring  inventor  appeared  on  the 
streets  with  this  fantastic  device — daring 
in  the  same  sense  that  a  woman  shows 
courage  on  appearing  on  the  street  in  a 
sheath  gown  or  a  harem  skirt.  Yet  it 
served  the  purpose  of  standing  for  a 
model  for  future  inventors,  and  of  dem- 
onstrating the  possibilities  of  traveling  on 
two  wheels  arranged  in  tandem  style. 

Greyse's  idea  did  not,  however,  seem 
to  take  hold  at  that  time.  The  machine 
was,  in  fact,  in  too  rudimentary  a  con- 


AS  THIN   AS   A   NEEDLE- HARDLY  SUITABLE   FOR   FOOD. 
Probably  the  leanest  fish  to  be  found  in  all  the  world. 


EARLY  MODEL  OF  BICYCLE 

"VY/HAT  is  said  to  be  the  first  bicycle 
""  ever  invented  was  the  work  of  an 
mgenious  German  named  Greyse,  who 
produced  his,  then,  very  original  machine 
in  the  year  183 L  It  is  of  more  than 
passing  interest,  foreshadowing  not  only 
the  inauguration,  in  later  years,  of  the 
"safety"  bicycle,  and  motor  cycle,  but  a 
number  of  other  remarkable  vehicles. 
Greyse's  machine  was  more  of  a  curiosity 
to  look  upon,  than  a  thing  of  practical 
value.  In  the  first  place  it  lacked  any 
mechanical  means  of  locomotion.  The 
would-be  rider  had  to  use  his  own  sturdv 


dition   for  general  use  among  the  stolid 
Germans. 


A  German's  First  Conception  of  the  "Safety" 

Bicycle. 

.^n  odd  relic  of  the  year  1831. 


WHERE   HAVE  THE  HORSES  GONE? 
Fifth  Avenue.  New  York,  four  years  ago. 


NOT  A  HORSE  VEHICLE   IN  SIGHT. 
Fifth  Avenue  as  it  is  today. 
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AUTO   RAKE   FOR  USE   ON   SMALL   FARMS. 
It  is  an  Au.<trian  invention. 


HAY  RAKE  FOR  SMALL  FARMS 

HTHIS  is  a  newly  invented  motor  hay- 
*  rake  for  use  on  small  farms,  which 
has  just  been  tried 
out  successfully  at 
Vienna,  Austria, 
before  representa- 
tives of  the  leading 
a,Q;ricultural  socie- 
ties. A  man  or 
small  boy  can  easily 
oi)erate  it,  and  the 
horse-power  can  l)e 
made  as  large  or 
as  small  as  may  be 
desired,  though  the 
type  of  engine 
herewith  shown  can 
develop  up  to  about 
five  horse  -  power. 
It  is  a  tricycle  in 
type,  the  forward 
or  steering  wheel 
being  flat,  like  a 
steam  roller  wheel, 
while  the  two  rear 


side,  running  over  a 


.MdUSKTKAI'S   OF   (JfKKR    PATTERN. 

This  kind  of  mousetrap  coninioiily  used  in  the  Philip- 
pines is  different  from  any  contrivance  of  the  sort  known 
elsewhere.  It  is  a  short  tubular  section  of  bamboo,  with 
a  bait  affixed  to  a  trigser-like  arrangement. 

It  catches  'em  alive.  The  unsuspecting  mouse  walks 
into  the  tube,  which  is  open  only  at  one  end.  When  it 
touches  the  bait  the  trigger  is  released,  and  a  fiat  piece  of 
wood,  springing  into  a  vertical  position,  drops  through  a 
slot  in  such  a  way  as  to  block  the  rodent's  path  of  egress. 
Thus  it  finds  itself  a  prisoner. 

One  may  buy  such  mousetraps  in  Manila  for  a  cent 
apiece,  the  short  tubes  being  obtained  by  simply  sawing 
stalks  of  bamboo  into  lengths.  Such  stalks  are  separated 
into  compartments  by  natural  partitions,  each  one  of  which 
serves  for  the  closed  end  of  a  trap 


wheels  are  like  those  in  use  on  trac- 
tion engines.  The  motor  is  geared 
to  the  rear  wheels  by  a  chain  on  each 
gear  wheel  set  inside 
the  traction  wheel. 
At  the  rear,  like  a 
scorpion, are  set  the 
rake  teeth,  which 
are  curved  and 
bolted  to  a  triangu- 
lar frame.  A  hood 
protects  the  engine 
from  the  weather. 
The  steering  ar- 
rangement consists 
of  bicycle  handles 
instead  of  a  brake 
wheel. 

It  is  regarded  as 
a  very  valuable  ag- 
ricultural i  m  p  1  e- 
ment  in  Austria, 
where  a  great  many 
of  the  farms  under 
cultivation  are  of 
decidedly  restricted 
area. 
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RUNNING  A  PULLEY  FIVE 
MILES  A  MINUTE 

A  NY  engineer  will  tell  you  that  it  is 
^*'  impractical  to  run  ordinary  iron  or 
steel  pulleys  for  mill  or  factory  work  at 
more  than  five  to  six  thousand  revolu- 
tions per  minute,  or  a  rim  travel  of  ap- 
proximately one  mile  a  minute,  but  a 
pulley  recently  made  by  an  Indiana  firm 
withstood  a  test  of  29.200  revolutions  per 
minute,  or  more  than  five  and  one-half 
miles  per  minute,  rim  travel. 

The  circumstances  which  led  to  the 
making-  of  this  test  were  the  receipt  of 
an  order  by  the  manufacturer  for  a  46^ 
inch  pulley  having  a  16  inch  face  to  run 
9,000  revolutions  per  minute.  The  makers 
felt  confident  that  their  pulley  could  be 
run  practically  at  this  speed  but  never 
having  established  a  factor  of  safety  for 
this  particular  style  of  pulley  they  deter- 
mined to  make  a  test. 

The  form  of  construction  is  a  cast  iron 
spider,  that  is,  the  hub  and  spokes  are  of 
cast  iron  while  the  rim  is  of  laminated 
wood. 

Instead  of  bringing  through  one  pulley 

to  fill  the  above  order  two  pulleys  exactly 

alike   were   made,   both   from   the    same 

grade  of  lumber  and  both  spiders  poured 

from    the    same 

ladle  of  iron. 

When  finished 
one  was  tested 
at    10,000   revo- 


lutions per  min- 
ute and  shipped 
on  the  order, 
the  other  was 
m  o  u  n  t  e  d  on 
temporary   bear- 


Made  30.000  Revolutions  a  Minute. 

Pulley,  with  barricadt-d  frame  to  prevent  pieces  flying  in 

case  of  break. 


Machine  Is  Fed  at  One  End  with  Tracing;  Blue 
Print  Emerges  From  the  Other. 


ing  and  belted  to  a  line  shaft,  set  up  in 
an  empty  room.  The  machinery  was 
started,  and  the  pulley  revolved  faster 
and  faster,  till  it  had  attained  its  extra- 
ordinary speed  record  of  29,200  revolu- 
tions per  minute. 


BLUE  PRINTS  WHILE  YOU 
WAIT 

A  CHICAGO  firm  has  recently  per- 
^^  fected  a  process  by  which  blue  prints 
may  be  made  from  regular  tracings,  the 
whites  being  perfectly  clear  and  the  blue 
lines  sharp  and  distinct. 

The  prints  are  made  by  the  light  from 
a  number  of  electric  arc  lamps,  the  paper 
and  tracings  being  automatically  moved 
through  the  rays  of  the  powerful  light  in 
exactly  the  right  time  to  give  them  the 
proper  exposure. 

After  passing  through  the  printer  the 
paper  is  washed  and  dried  by  the  same 
machine  and  prints  of  any  size  up  to  54 
inches  in  width  and  of  any  required 
leneth  may  be  fed  to  the  machine  at  one 
end  with  the  tracing  and  the  finished 
product  delivered  at  the  other. 

The  entire  equipment  occupies  but  6^/2 
square  feet  of  floor  space.  One  man  can 
handle  50  to  100  yards  of  paper  an  hour. 
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MONEY  ORDER  CLERK'S  TIME 
SAVER 

A  XVOXE  purchasing  postal  orders  in 
•**•  Merlin  lately,  in  one  of  the  newly 
appointed  sub-stations  would  be  very 
greatly  surprised  to  see  his  order  filled 
out  and  recorded  by  the  machine  sliown 
in  the  illustration.  It  is  considered  a 
great  improvement  over  the  old  metliod 
and  saves  an  unmentionable  amount  of 
time  for  the  clerks.  The  entire  transac- 
tion is  very  quickly  accomplished  and 
requires  only  one  book  entry  where  for- 
merly several  were  necessary. 

Money  orders  abroad  are  used  to  a 
greater  extent  than  in  our  country,  and 
the  new  form  of  order  is  principally  for 
the  use  of  business  houses,  although  by 
degrees  it  is  hoped  to  make  its  use  gen- 
eral. 

By    simply    turning   and    pressing   the 
handle    at    different    stations    all    of    the 
ordinary    records    found    upon    our   own 
form    of    money 
orders     are  -j 

stamped    u  p  o  n  ''     ■ 
the    form,    such 
as  the  post  office 
station,    date   on 
both    order    and 


receii:)t,  etc..  and 
l)y  one  h  e  a  v  y 
blow  at  a  cer- 
tain location  the 
receipt  is  cut  off 
and     handed    to 


To  Rush  Germany's  Post.\l  Order  Business. 

This  machine  obviates  tiresome  delay  in  buying  a  money 

order. 


Thk  "Hakf  Pine." 

Twigs,  which  will  some  day  be  trees  themselves,  grow  on 

trunk. 

the  purchaser,  together  with  the  order, 
while  the  stub  is  retained  for  the  depart- 
ment's records. 

STRANGE  TREE  GROWTH 

HTHIS  tree  is  a  peculiarity  of  nature.  At 
■'■  the  age  of  ten  it  was  thus  bent  by  a 
storm  and  on  account  of  the  dampness 
which  sifted  through  its  bark — for  it  was 
very  near  the  ground — the  tree  sprouted 
and  gave  rise  to  little  twigs  which  are 
growing  and  will  be  trees  themselves 
some  day.  It  is  known  as  the  "harp 
pine,"  and  stands  near  Frowenberg, 
Germany. 

BOWLING  COMES  BACK 

'X'HE  ancient  English  game  of  "bowls" 
■'■  is  being  revised  and  promises  to  be- 
come as  popular  as  golf  or  tennis.  One 
decided  advantage  that  the  game  has 
over  many  played  is  that  both  men  and 
women  can  play  with  equal  chances  of 
>uccess  and  no  one  is  too  old  for  this 
enjoyable  but  not  too  strenuous  amuse- 
ment. The  game  is  simplicity  itself  and 
vet  it  calls  for  as  much  skill  as  any  such 
pastime  does.  A  very  small  section  of 
grass-grown  real  estate  suffices  for  the 


ENTHLSIASTIC    WOMAN    BOWLKK   GETTING   INTO   ACTION. 


bowling  green.  The  balls  are  smaller 
than  those  used  in  a  bowling  alley. 

To  begin  the  game,  one  of  the  players 
rolls  a  small  white  ball,  keeping  it  within 
the  course  marked  by  a  flag.  When  the 
white  ball  has  been  properly  placed  the 
bowlers  begin.  Each  man  has  two  balls, 
distinguished  from  the  others  by  his 
initials,  which  are  usually  worked  in  the 
ball  with  inlaid  ivory.  The  object  is  to 
get  as  near  to  the  white  ball  as  possible. 

MODERN  CLIFF-DWELLINGS 

IN  many  parts  of  Europe  there  are  clifif- 
*  dwellings  which  unquestionably  were 
occupied  for  purposes  of  human  resi- 
dence in  very  ancient  times — even  hun- 
dreds of  thousands  of  years  ago. 

Some  of  them  are   similarly  tenanted 


even  at  the  present  day.  Here  (shown  in 
the  picture)  are  a  couple  of  them,  in 
Switzerland.  The  processes  of  "weath- 
ering" long  ago  cut  caverns  out  of  the 
hillside,  and  these,  to  some  extent  im- 
proved and  extended  by  artifice,  make 
very  satisfactory  "flats." 


Who  Wins? 
Deciding  a  fine  point  with  the  tape. 


A  "Flat"  Dwelling  of  Prehistoric  Man 

Where  our  primeval  forefathers  may  have  taken  refuge 

against  beast  and  weather. 
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Tree  Grows  ix  Form  of  Cross. 
A  natural  cross,  that  many  nuTi  who  have  come  and 
gone  have  seen,  is  to  be  found  Rrowingr  in  the  garden  of  a 
Priest  of  St.  Paul  Les  Beauvais,  in  France.  The  tree  of 
which  it  forms  a  part  is  reputed  to  be  three  hundred  years 
old.  In  its  long  life  therefore  it  has  pointed  many  a  man. 
and  indeed,  several  generations  of  men.  to  heaven.  The 
various  fathers,  who  from  time  to  time  have  inherited  this 
cross  with  their  charge,  have  of  course,  taken  good  care 
that  the  tree  be  properly  trimmed  so  that  the  outline  of 
the  cross  should  always  remain  intact.  The  tree  which 
supports  this  emblem  of  the  Christian  faith  is  gnarled  and 
withered,  but  still  puts  forth  each  year  new  shoots,  with 
the  reviving  warmth  of  the  spring  sunshine.  The  photo 
shows  the  priest  who  at  present  has  charge  of  this  truly 
venerable  natural  relic,  painting  a  picture  beneath  its 
shade. 


Booms  Its  Mess.age  in  a  Thous.'\nd  Cards. 
^triking  means  of  advertising  one's  business  with  a 


SHOOTING  ADVERTISING 

A  \  ERY  original  metliod  of  obtaining 
■^^  attendance  at  a  fair  given  for  the 
benefit  of  the  Fresh  Air  fund  was  re- 
cently put  into  practice  at  Indianapoli.s 
at  the  suggestion  of  the  president  of  a 
well  known  motor  truck  manufacturing 
company.  A  cannon  was  built  and 
mounted  on  a  motor  truck.  The  cannon 
was  loaded  with  advertising  cards  which 
gave  information  regarding  the  fair. 

The  shooting  of  the  cards  from  the 
gun  was  accomplished  by  a  strong  spring 
and  as  the  machine  was  driven  about  the 
citv  the  cards  were  discharged. 


SHOPPERS  WON'T  GET  WET. 
.Arcades  over  the  sidewalk  of  the  principal  business  street  of  \'enice.  California,  give  it  a  decidedly  attractive  ap- 
pearance, and  at  the  same  time  enlarge  the  area  of  the  upper  floors  very  considerably,  as  they  are  built  flusii  with  the 
curb.  In  rainy  weather,  these  arcades  are  especially  advantageous,  as  the  shoppers  can  promenade,  study  the  window 
displays  and  pass  from  store  to  store  without  inconvenience.  The  electric  lights  strung  across  the  street  are  the  per- 
manent method  of  street  lighting. 
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THREE  ODDITIES  FROM    VARIOUS  LANDS. 
The  way  they  bathe  at  Ostend,  a  spiral  chimney,  and  the  human  flying  squirrel. 


JUST  ALL  THE  DIFFERENCE  IN 
THE  WORLD 

IT  is  only  in  Europe — in  England  as  well 
as  at  the  more  exclusive  French  and 
Belgian  resorts,  as  Deauville,  Trouville 
and  Ostend,  that  one  encounters  such 
unconventionality  as  this.  The  bathing 
cabin  shown  in  the  illustration  is  a  little 
diiTerent  from  the  cattle  truck  type  of 
thing  with  which  English  bathers  are 
content  and  v/hich  is  unknown  in  Amer- 
ica. The  fair  bather  pays  ten  francs  for 
each  service.  The  "undress  uniform"  of 
the  lady  who  is  bare,  from  the  knees 
down,  is  certainly  striking.  These  cabins 
are  gorgeously  fitted  inside  and  are  cer- 
tainly the  smartest  thing  on  wheels  at 
present  in  use  for  the  purpose. 

SPIRAL  CHIMNEY 

'T'HE  curious  spiral  in  which  the  chim- 
*•    ney   shown   in   this  photograph   was 
built  is  not  the   result  of  any   accident. 
The  owner  of  the  stack  took  it 
into  his  head  to  have  a  stack 
different     from     any     in     the 
world.       The    peculiar    twist 
shown    was    secured   by    each 
layer  of  brick  being  3/16  of  an 
inch   out  of  place.     This   re- 
quired that  the  chimney  be  150 
feet  high  before  the  front  of 
the      chimney      travel      once 
around.     The  chimney  is  lo- 
cated near  Bradford,  England.        'hasn't* 
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THE  HUMAN  FLYING 
SQUIRREL 

TTHE  principle  of  the  flying  squirrel 
■*•  anatomy  is  used  by  an  inventor  of  a 
life  preserver  for  aviators.  It  consists 
of  a  suit  of  heavy  drill  which  buttons 
closely  about  the  body  and  is  constructed 
with  five  wings,  one  pair  extending  from 
the  crown  of  the  head  to  both  hands,  an- 
other extends  from  the  hands  to  the  feet, 
and  the  fifth  extends  from  one  foot  to 
the  other.  Thus  when  the  wearer  stands 
with  his  limbs  extended  he  resembles  an 
old-fashioned  kite,  and  of  course  uses 
the  same  principle  of  resistance  to  the 
air  in  order  to  ease  the  fall. 

The  photograph  shows  the  inventor, 
Charles  W.  Clark  of  Los  Angeles,  at- 
tired in  his  strange  costume. 


EGG  WITHIN  AN  EGG 

'X'HIS  peculiar  Qgg  was  laid  by  a  Plym- 
*■  6\\\h  rock  hen.  It  weighed  6  ounces. 
When  it  was  opened,  an  ordi- 
nary tgg  was  found  floating 
on  the  white  of  the  large  one 
which  had  no  yolk.  The  inner 
egg  had  the  usual  white  and 
yolk  and  the  shell  of  the  outer 
one  was  very  thin.  The  hen 
had  not  laid  for  four  days  be- 
fore this  and  has  not  laid 
since.  Evidently  it  is  quite 
satisfied  with  the  freak  act  it 
LA"ni.NCE.""     lias  performed. 


SroTCH  Sprint,  \\  hf.hi,  F(ir  Hkavy  \  ihki.fs. 


EJalanckd  Boci.di-.k  ai   Kivkksidk.  Calikokma. 


SPRING  WHEEL  FOR  MOTOR 
TRUCKS 

'T'HIS  Scotch  spring"  wheel  for  heavy 
"''  motor  trucks  retains,  in  some  meas- 
ure, the  resihency  and  shock-absorbing 
properties  of  the  rubber  tired  wheel, 
without  involving  the  great  cost  of  the 
latter. 

This  wheel,  it  is  said,  has  worked  well 
even  after  running  10,000  miles.  It  con- 
sists of  a  cast  steel  center,  which  is  fitted 
to  the  axle  in  the  usual  w^ay.  The  tire, 
which  is  also  made  of  cast  steel,  is  thicker 
than  the  center,  and  in  the  space  between 
the  tire  and  center  there  are  two  rows  of 
helical  springs,  the  outer  ends  of  which 
rest  on  the  tire,  while  the  inner  ends  are 
free  to  move  on  the  circumference  or 
outer  surface  of  the  center  casting.  The 
tire  is  held  from  wobbling  by  means  of 
a  flange  on  the 
inner  side  and  a 
removable  plate  on 
the  outer  side, 
both  of  which  pro- 
ject over  the  wheel 
center. 

REMARKABLE 

BALANCED 

BOULDER 

MEAR  the  top  of 
R  u  b  i  d  o  u  X 
Mountain  at  River- 
side, California,  is 
a  remarkable 
boulder  of  the  bal- 
anced    rock     class 


Akroplank  Motor  that  Gf.rman  .Auto  Socif;ty 
Stands  Sponsor  for. 


which  has  apparently  been  sc]:)arated 
from  the  mountain  peak  by  the 
cleavage  peculiar  to  granite.  It  makes 
the  impression  of  having  been  jarred 
loose,  possibly  by  an  earthquake  or  vol- 
canic disturbance,  so  that  it  settled  only 
a  few  feet  from  its  original  resting-  place. 
The  narrow  gorge  left  between  the  boul- 
der and  the  mountain  side  forms  the  arc 
of  a  roughly  drawn  circle.  The  great 
size  of  this  boulder  is  indicated  by  the 
small  figure  of  a  man  standing  near  its 
base.  This  balanced  rock  is  one  of  the 
striking  features  of  the  Riverside  public 
park,  one  of  the  most  original  and  least 
"parklike"  in  the  United  States. 

NEW  GERMAN  AEROPLANE 
MOTOR 

"THE  new  5  5 
horsepower 
aeroplane  motor 
brought  out  by  the 
Neue  Automobil- 
Gesellschaft,  of 
Germany,  is  a  spe- 
cial engine  which 
by  its  extraordinary 
lightness  and  safety 
of  operation  and 
its  remarkably  low 
gasoline  consump- 
tion, is  particularly 
adapted  to  the  pro- 
pulsion of  flying 
machines.  In  its 
construction  were 
utilized    those     re- 
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MODEL  OF   ROME   AS  SHE  WAS  IN    HER  DAYS  OF  SPLENDOR. 
This  fine  piece  of  work  was  designed  by  M.  Bigot,  a  French  architect  and  archaeologist. 


suits   which   had   been   obtained   in   con-  AS  ROME  WAS 
nection  with  other  aeroplane  motors. 

The  motor   is  of   the  4-cylinder  type  T^HIS  relief  constitutes  a  topographic- 

with  steered  admission  and  outlet  valves  *■    ally   exact   picture   of   Rome   m   the 


and  automatical  carbureter  and  pre- 
heater,  a  high-tension  magneto  ignition, 
cooling  water  pump  and  centrifugal  oil 
lubrication  with  oil  reservoir  fitted  to  the 
crank  chamber,  short  exhaust-tube  and 
fly-wheel. 

The  weight  of  the  motor  complete,  with- 
out any  oil  or  water,  is  106  kilogrammes, 
corresponding  to  only  2  kilo- 
grammes     per      horsepower. 
While    some   motors    of   even 
smaller     weight     have     been 
constructed,  the  new  motor  is 
designed   for  a  life  consider- 
ably longer  than  those  extra 
light  engines.     The  maximum 
output  of  55-56  horsepower  is 
reached   at   a   speed   of  about 
1.600  revolutions  per  minute. 
In  opposition  to  other  aero- 
plane engines,  this  motor  com- 
prises a  correctly  designed  suc- 
tion conduit  with  pre-heater. 
carbureter  and  throttling  valve, 
thus  allowing  even  the  great- 
est heights  to  be  sought  for. 
without  prejudice  to  the  proper 
working  of  the  carbureter. 


.\   LrxuKi.^NT  Crop  of 
Pk.anuts  Grown  in 

Dixie. 
Peanuts  may  as  n-adily 
be  «ro%vn  in  the  Northern 
states  as  in  the  Southern, 
but  a  smaller  variety  that 
is  not  commercially  profit- 
able is  usually  grown  in  thi' 
Northi-rn  states. 


middle  of  the  fourth  century,  viz.,  at  the 
time  of  the  Emperor  Julian  Apostata, 
when  her  splendor,  only  shortly  before 
the  beginning  of  decay,  had  reached  its 
acme,  and  when,  side  by  side  with  Chris- 
tian churches  springing  up  in  ever 
greater  numbers,  the  old  heathen  tem- 
ples had  not  yet  been  closed.  The  Basil- 
ica inaugurated  by  Constan- 
tine  and  Constantine's  thermae 
or  baths  having  just  been 
achieved,  the  Emperor  Con- 
•stance.  anxious  to  add  some 
of  his  handiwork  to  so  many 
marvels,  had  caused  the  larg- 
est obelisk  to  be  brought  over 
from  Egypt  to  Rome,  there 
to  adorn  the  Circus  Maxi- 
mus. 

Electrical  searchlights  are 
used  to  reproduce  on  this 
enormous  relief — which  is  on 
view  at  the  International  Art 
Exhibition  at  Rome — the  most 
surprising  light  effects,  giving 
a  truthful  idea  of  the  aspect  of 
the  city  at  various  times  of  the 
(lav. 
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PIGEONS 

THAT 
WHISTLE 

/^XI'L  of  the  most 

^^  curious  expres- 
sions of  emotional 
life  of  the  Chinese 
is  the  application  of 
whistles  to  a  flock 
of  pig"eons.  These 
whistles,  very  light, 
uei.ghing'  hardly  a 
few  q;ranimes.  are 
attached  to  the  tails 
of  young  pig-eon > 
soon  after  their 
hirth,  by  means  of 
fine  copper  wire, 
so  that  wdien  the 
birds  fly  the  wind 
b  1  o  w  i  n  Of  through 


A  Pigeon  with  a  V\  histle  Wired  to  Its  Tail. 
The  whistles  look  clumsy  but  arr  very  litiht. 


the  whistles  sets 
them  vibrating-  and  thus  produces  an 
open-air  concert,  for  the  instruments  in 
one  and  the  same  flock  are  all  tuned  dif- 
ferently.     On   a   serene   day   in    Peking, 


from    the    destructiv 
atmosphere.      The 
either  two.  three,  or 
specimens   the    five 


where  tlie^e  instru- 
ments are  manufac- 
tured with  great 
cleverness  and  in- 
genuity, it  is  possi- 
l)lc  to  enjoy  this 
aerial  music  while 
.fitting  in  one's 
room. 

There  are  two 
distinct  types  of 
whistles  —  those 
consisting  of  bam- 
boo tubes  placed 
side  by  side,  and  a 
type  based  on  the 
principle  of  tubes 
attached  to  a  gourd 
body  or  wind-chest. 
They  are  lacquered 
in  yellow,  brown, 
red  and  black,  to 
protect  the  material 
e  influences  of  the 
tube  wdiistles  have 
five  tubes.  In  some 
tubes   are  made   of 


V.AKIOUS  W  HISTLING   INSTRUMENTS  WHICH   THE   CHINESE   ATT.ACH  TO  PIGEONS, 
Instruments  in  the  same  flock  are  all  tuned  differently. 


Thousands  of  Tiny  Jewels  of  Dew  on  a  Spidkk's 

Web  in  the  Early  Morning. 

This  is  a  gorgeous  object  that  few  people  see  because  tii< 

jewels  disappear  soon  after  the  sun  is  up  and  they  must 

be  searched  for  in  the  most  secluded  places. 


A  Part  of  the  Compound  Eye  of  the  Big  Buzzing 

Horse  Fly  of  Summertime. 

Most  insects  have  thousands  of  these  compound  eyes  and 

can  probably  see,  though  somewhat  dimly  and  vaguely, 

in  every  direction. 


ox-horn  instead  oi  bamboo.  The 
gourd  -  whistles  are  furnished  with  a 
mouthpiece  and  small  apertures  to  the 
number  of  two,  three,  six.  ten.  and  even 
thirteen.  Certain  among-  them  have,  be- 
sides, a  number  of  bamboo  tubes,  some 
on  the  principal  mouthpiece,  some  ar- 
ranged around  it.  These  varieties  are 
distinguished  by  different  names.  Thus 
a  whistle  with  one  mouthpiece  and  ten 
tubes  is  called  "the  eleven-eyed  one." 

The  explanation  of 
the  practice  of  this 
quaint  custom  which 
the  Chinese  offer  is 
not  very  satisfactory. 
According  to  them. 
these  whistles  are  in- 
tended to  keep  the  flock 
together,  and  to  protect 
the  pigeons  from  at- 
tacks of  birds  of  prey. 
There  seems,  however, 
little  reason  to  believe 
that  a  hungry  hawk 
could  be  induced  by 
this  innocent  music  to 
keep  aloof  from  satis- 
fying his  appetite ;  and 
this  doubtless  savors  of 
an  after-thought  which 
came  up  long  after  the 
introduction  of  this 
usage,  through  the  at- 
tempt to  give  a  rational 
and   practical   interpre- 


tation  of  something  that  has  no  rational 
origin  whatever  ;  for  it  is  not  the  pigeon 
that  profits  from  this  practice,  but  merely 
the  human  ear,  which  feasts  on  the  wind- 
blown tunes,  and  derives  aesthetic  pleas- 
ure from  this  music.  And  here  again, 
it  seems  to  be  a  purely  artistic  and 
emotional  tendency  that  has  given  rise  to 
a  unique  industry  and  custom  applied  to 
nature-life — merely  one  of  the  side- 
lights on  the  peculiar  Chinese. 

•J* 
THE  PUP  IN  THE 
ORANGE 

VV7  HAT    appears    to 

"  be  the  head  of  a 
puppy  protrudes  from 
a  freak  navel  orange, 
grown  in  California. 
The  nose  with  distinct 
nostrils,  the  bulging 
]uippy-like  head  and 
even  a  trace  of  the  ears 
are  to  be  discerned, 
and  the  only  addition 
made  by  a  man  was  a 
couple  of  shoe-button 
eyes.  Freak  oranges 
are  not  very  uncom- 
mon, but  they  are  not 
seen  in  fruit  boxes 
packed  for  shipment, 
being  culled  out  with 
the  small  and  imperfect 
fruit. 


"The  Pup  in  the  Orange." 

One  of  the  freaks  of  nature  that  is  not  shipped 

to  Eastern  markets. 
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BABY 
TERRAPIN 

nPHE  accompany- 
"'■  iug  photograph 
of  the  young-  (ha- 
mond  back  terrapin 
was  recently  taken 
at  the  laboratory 
of  the  United 
States  Bureau  of 
Fisheries  at  Beau- 
fort, North  Caro- 
lina. 

At  the  first  ap- 
proach of  warm  weather  the  mother  ter- 
rapins lay  their  eggs  in  the  sand  of  the 
shore  at  a  depth  of  six  to  eight  inches ; 
seven  eggs  to  a  nest  being  about  the 
average,  although  in  some  cases  twelve 
or  fourteen  have  been  found. 

The  baby  terrapins  never  know  a 
mother's  care,  for,  after  depositing  the 
eggs  and  covering  them  carefully  with 
warm,  dry  sand,  the  old  terrapins  desert 
them  altogether  and  return  to  the  water, 
knowing  that  the  summer  sun  will  do  the 
hatching. 


1  HiRTEEN  Million  Cartridge  Cases. 
Tliis  remarkable  mound  of  cases,  one  of  the  siphts  of 
sportinir  London,  is  in  a  well-known  sluiotint' school, 
and  represi-nts  the  oartridees  used  durinc  a  lonsf 
course  of  years.  'J'he  niiunid  measures  l.S  feet  across 
and  is  22  feet  lunK  and  nearly  10  feet  hi«h. 


If  the  season  is 
hot  and  dry  this. is 
accomplished  in 
forty  or  forty-five 
days,  while  fifty  to 
sixty  days  are  re- 
([uired  if  the  sum- 
mer is  cold  and 
rainy. 

At  first  the  young 
are  about  seven- 
eighths  of  an  inch 
in  length  measured 
along  the  plastron, 
or  lower  shell,  and 
they  seldom  increase  much  in  size  the 
first  summer.  After  emerging  from  the 
eggs  they  waddle  down  to  the  water  for 
a  drink  and  a  swim.  It  has  been  ascer- 
tained that  very  little,  if  any,  food  is 
required  by  them  the  first  season,  and 
such  a  provision  of  nature  seems  very 
providential,  for  their  jaws  are  so  soft, 
and  their  movement  so  slow,  that  obtain- 
ing any  food  to  their  liking  would  be 
almost  impossible. 

Their  early  life  is  spent  in  a  leisurely 
way. 


YOUNG   DI.AMOND   BACK  TERRAPIN    AND   NEST   (UNCOVERED)   IN   THE  SAND. 


Twig  Rippkd  ev  the  Seventeen  Year  Locust. 

Notice  the  boringf  markmes.   The  ovipositor  is  at  mod  with 

sharp  points  that  can  tear  up  this  wood. 


The  Heart  of  the  Cotton  Flower. 
Stamens  and  pistils  are  arranged  in  a  very  beautiful  man- 
ner and  when  the  pollen  particles  are  just  ready  to  be 
released  they  are  seen,  under  the  microscope, 
to  be  of  gorgeous  beauty. 


Section:  op  a  Butterfly's  Wing. 

The  arrangement  of    the  differently  colored  scales,   by 

whicli  the  pattern  is  made,  is  such  as  to  suggest 

mosaic  work. 


Like  Delicate  Linen  Lace. 

BARK  LIRE  LINEN  LACE 

A  AIONG  the  many  interesting  trees  of 
^^  the  island  of  Jamaica,  there  is  one 
of  pecuHar  interest  on  account  of  the 
unusual  character  of  its  inner  bark, 
wliich.  when  freed  froin  the  outer  con- 
fining bark  and  spread  out,  much  re- 
sembles linen  lace,  hence  its  popular  and 
appropriate  name  of  the  lace-bark  tree 
This  tree  is  commonly  found  in  the  cen- 
tral and  western  parts  of  the  island,  and 
is  also  said  to  grow  in  Haiti. 


Chunks  of  Pollen  Off  a  Bee's  Legs  Compared  in 
Size  with  a  No.  4  Thimble. 


.A  Snail's  Tongue. 
A   snail  while  apparently  crawling  loafintrly  along  is 
really  busy  at  work  rasping  off  the  algae  on  which  it  feeds. 
This  tongue  grows  as  fast  as  it  wears  off  much  the  same 
as  the  growth  of  the  finger  nail. 


T 


Tm-    Ik AP  Door  Spidhr's  Xkst. 

THE  TRAPDOOR  SPIDER 

HESE  trapdoors  are  remarkable  ex- 
amples of  mechanical  construction. 
They  can  be  opened  and  closed  and  have 
a  hinge  on  which  to  swing.  The  spider 
has  the  strange  habit  of  running  on  the 
door,  and  after  her  body  is  across  it, 
catching  the  edge  with  her  hind  legs, 
thus  pulling  it  forward  and  closing  it. 
She  has  an  equally  characteristic  method 
of  putting  her  fore  legs  against  it  to 
push  it  open  when  she  wants  to  come  out 


These  Beating  Drums— Two  to  .\n  Insect— C.^use 

THE  Ro.^RiNG  Sound  of  the  Seventee.nYear 

Locusts. 

This  is  a  remarkable   photo,   probably   never  equalled. 

The  black  portion  is  part  of  the  body,  the  ridge'd  and 

curved  parts  are  thrown  into  rapid  vibration  by 

thi>  insi'ct.    This  produces  the  noti-. 


This  Terrible  Looking  Weapon  is  Merely  a 

Bumblebee's  Sting. 

This  shows   the  feelers,   one  on  each  side.    They  are  a 

guide  in  searching  out  the  most  vulnerable  point 

in  the  bayonet  attack. 
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TECHNICAL   WORLD    MAGAZINE 


Machine  That  Tells  Employer  Whether  Certain- 
Departments  Are  Making  "Good." 


of  the  burrow.  The  inner  surface  of  the 
door  has  the  soft  downy  hning  of  the 
entire  interior  of  the  burrow,  while  the 
outside  is  a  good  example  of  protective 
resemblance  to  the  surrounding  ground. 
It  is  affirmed  by  some  observers  that  the 
spider  has  even  learned  to  plant  moss  on 
the  outside  when  the  recently  constructed 
nest  is  a  mossy  spot. 


^ 


MAKING  MACHINES  PAY 

AX  instrument  known  as  a  machine 
"**■  recorder  has  been  recently  marketed 
and  its  builders  claim  that  it  gives  this 
much  needed  information  and  in  conse- 
quence greatly  reduces  factory  costs. 

The  recorder  has  electrical  connections 
with  every  machine  in  the  factory,  each 
machine  making  an  individual  record  of 
its  performance  upon  a  continuous  strip 
of  paper.  The  record  strip  is  divided 
into  minutes  by  horizontal  lines  having 
indicating  num'bers  at  the  left  margin, 
each  division  of  five  being  indicated  by  a 
heavy  line  and  a  figure. 

When  a  machine  is  running  on  pro- 
ductive work  a  recording  pen  draws  a 
continuous  vertical  line  until  the  machine 
is  stopped,  the  strip  keeps  on  moving, 
indicating  time  lost  between  jobs. 

A  schedule  is  kept  of  the  time  required 
for  each  operation  in  the  plant,  and  the 
recorder  indicates  whether  the  machine 


is  being  operated  at  its  full  speed  or  cut 
by  the  length  of  the  time  consumed  in 
the  operation  assigned  to  it.  It  will  also 
show  how  much  time  the  workman  con- 
sumes in  removing  the  finished  work 
from  the  machine  and  replacing  the  new. 

HUGE  GRANITE  MONOLITHS 

A  T  the  church  of  Saint  John  the 
•^^  Divine  in  New  York  City  may  be 
seen  some  very  remarkable  pillars  or 
columns  of  white  granite.  The  pillars 
are  eight  in  number,  fifty-four  feet  high 
and  six  feet  in  diameter — huge  masses 
of  stone.  Each  column  is  in  two  sections, 
cemented  together.  It  was  planned  to 
have  them  monoliths,  great  single  shafts 
and  but  for  untoward  happenings  over 
night  at  the  quarries  they  would  be.  The 
great  pieces  of  rock  were  quarried,  trans- 
ported to  the  dressing  yards  and  after 
being  roughed  out.  were  to  be  swung 
into  the  huge  lathes  for  turning  and 
finishing.  This  was  done  with  the  first 
column  which  was  finished  and  removed 
from  the  lathe  complete,  a  magnificent 
piece  of  modern  stone  workmanship.  The 
next  morning  it  was  broken  in  half.  The 
work  of  a  vandal  ?  No ;  examination 
showed  that  the  crack  was  a  natural  one. 
Another  length  was  turned  and  finished 
on  the  lathe  and  removed,  a  perfect 
column,  54  feet  in  length.  The  following 
morning  it  too  was  cracked  in  twain. 

So  it  was  concluded  that  the  lathe 
strain  was  too  great  for  columns  of  such 
length,  and  thev  were  cut  in  half. 


Huge  Pillars  That  Now  Adorn  Church  of  S.A.INT 
John  the  Divine.  New  York  City. 
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AUTOMATIC  REFRIGERATOR 
AND  ICE-MAKER 

AN  unusual  I'2ni;iish  icc-niakin.n-  nia- 
^~^  chine  and  automatic  self-contained 
refrigerator  for  use  in  private  houses,  no 
motive  power  being-  recjuired,  has  re- 
cently been  brought  out.  It  has  a  cool- 
ing power  ec|ual  to  200  ])ounds  of  ice 
melted  for  24  hours  and  the  air  in  the 
refrigerator  is  kept  at  a  temperature  of 
about  35  degrees  h'ahrenheit  and  per- 
fectly dry,  a  lower  teni])erature  being 
obtained  if  desired  by  operation  eight  to 
ten  hours  per  day.  It  requires  no  re- 
charging for  many  years  and  is  operated 
by  hot  and  cold  water.  The  cost  of  op- 
eration is  only  15  cents  per  day  with  gas 
at  sixty  cents  per  thousand  cubic  feet 
utilized  for  heating  or  electricity  at  two 
cents  per  kilowatt.  The  general  princi- 
ples on  which  the  device  operates  are 
well  known,  that 'when  a  liquid  evapo- 
rates it  absorbs  heat.  This  heat  is  taken 
from  the  vessel  containing  the  liquid, 
and  from  surrounding  objects  which  are 
thereby  cooled.  With  suitable  arrange- 
ments temperatures  far  below  freezing 
point  are  obtainable.  Of  course,  it  would 
be  impracticable  to  allow  the  liquid  to 
evaporate  into  the  open-air  and  thus  be 
wasted.       Some     means     are     therefore 


English  Ick-Making  Machine  for  the  Home. 


■  Like  a  Spider  on  a  Thread." 

ItRlian  workman,  or  "wop."  swinsjing  on  a  cable  on  the 

Metropolitan  Tower.  New  York  City.  66()  feet 

above  the  city. 


necessary  for  recondensing  the  vapor,  so 
that  the  same  quantity  of  liquid  can  be 
used  over  and  over  again. 

In  ordinary  refrigerating"  apparatus 
for  this  purpose  various  kinds  of  com- 
plicated, compression  machines  have  been 
devised,  but  they  all  recjuired  some  form 
of  motive  power,  and  a  certain  amount 
of  skilled  attention.  In  any  such  ma- 
chine serious  leakage  is  bound  to  occur 
from  the  pistons,  glands  and  regulating 
valves  unless  they  are  kept  in  perfect 
order  by  an  expert  engineer. 

The  refrigerator  illustrated  performs 
all  the  duties  of  the  compression  refrig- 
erating machine,  but  has  none  of  the 
latter's  disadvantages.  Its  principle  fea- 
ture is  the  entire  absence  of  regulating 
valves,  glands,  pistons,  pumps  and  run- 
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The  Empress  of  Germany  Receiving  a  Doll 
AS  A  Present. 
This  was  given  her  by  a  deputation  of  Pomeranian  peas- 
ant women.     The  doll  is  garbed,  hke  the  gift- 
givers,  in  peasant's  costume. 


ning  machinery  of  any  kind,  and  conse- 
(juent  extreme  simplicity  and  durability. 
It  i.s  operated  by  the  direct  application 
of  heat,  and  therefore  requires  no  motive 
])ower  and  is  absolutely  silent. 

It  consists  of  one  vessel  inside  the  cold 
chamber  and  one  outside ;  a  pipe  con- 
nects these  two  vessels,  forming  a  her- 
metically sealed  system.  There  is  there- 
fore no  possibility  of  leakage.  The  out- 
side vessel  contains  a  mixture  of  am- 
iuonia  and  water  and  performs  alter- 
nately the  functions  of  a  still — or  gen- 
erator— and  of  an  absorber.  This  vessel 
is  heated — by  gas,  oil,  electricity,  steam 
or  any  other  available  source  of  heat — 
and  the  ammonia  is  distilled,  leaving  the 
water  behind  in  the  still. 

It  is  of  interest  to  note  that  the  am- 
monia vapor  passes  through  the  connect- 
ing pipe — which  in  most  cases  is  made 
in  the  form  of  a  coil  in  a  tank  of  water — 
in  which  it  is  cooled  and  condenses.  The 
liquid  ammonia  resulting  from  this  con- 
densation collects  in  the  receiver — the 
vessel  inside  the  cold  room — into  which 
it  runs  by  gravity. 


KMSFR  WILHFLM  GREETING  THE  CROWN   PRINCESS  OF  GERM.\NY.  AT  THE  P.\RADE  OF  THE 
ROYAL  GUARDS  AT  STETTIN.   BY   KISSING  HER  HAND 


WATCHES  FO,    THE  BLIND. 
The  dial  has  raisod  (k'uros  and  tlif  hands  arc  firmly  attached,  so  that  tin-  blind  person  may  tell  the  time  by  feelinE'. 


CURIOSITIES  IN  WATCHES 


yV/HAT  curious  thini^s  may  not  be 
done  in  the  construction  of  watches  ' 
The  mechanism  is  adaptable  for  the  most 
delicate  and  varied  sort  of  creations.  A 
recent  novelty,  out 
of  many  new  ones, 
is  that  of  putting  a 
watch  in  a  ring,  as 
is  shown  in  the 
photograph  on  the 
next  page.  This 
oddity  in  jewelry  is 
by  no  means  an  in- 
expensive trifle,  a 
price  of  $750  being 
placed  upon  this 
one.  It  is  not  the 
timepiece  itself, 
however,  that  is  so 
costly,  but  the  set- 
ting, for  it  is  in  the 
midst  of  diamonds 
and  rubies.  Tiny 
as  it  is  the  watch 
keeps  good  time. 
To  be  of  an\'  prac- 
tical value  what- 
ever when  worn 
on  the  street,  how- 
ever,   it    must    be 


A  Typkwritkr  in  a  Watch. 

This  is  said  to  bf  tliu  smallest  machine  of  this  sort  in 

the  world. 


carried,  of  course,  on  the  outside  of  the 
glove. 

Another  novelty  in  watches,  possibly 
of  more  real  genuine  value,  than  this 
first,  is  one  for  the  blind.  It  is  merely 
an  adaptation  of  the  principle  of  raised 
letters  in  books. 
The  figures  are 
raised,  and  the  face 
of  the  watch  is  di- 
rectly accessible  to 
touch,  not  being 
protected  by  a  crys- 
tal, so  that  the  blind 
person  may  tell  the 
time  by  feeling.  Of 
course  this  necessi- 
tates very  substan- 
tial hands  on  the 
watch. 

A  third  sort  of 
watch  is  useful,  in 
particular  to  the 
traveler,  for  it  con- 
tains a  typewriter 
machine.  This  tiny 
thing  will  probably, 
however,  never  get 
very  far  from  the 
realms  of  merely 
the  curious  and  un- 
usual.      It     seems 
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A  Watch  in  a  Ring. 
It  should  be  worn  over  the  kIovc. 


too  slight  and  delicate  to  be  very  prac- 
ticable to  one  who  had  any  very  large 
amount  of  correspondence  to  set  down. 


FILIPINO  SALT  WORKS 

CALT  is  very  liberally  used  by  the  Fili- 
*^  pinos,  being  a  very  necessary  com- 
ponent of  their  diet.  In  the  days  of  the 
insurrection,  salt  rose  to  a  centavo  for  a 
spoonful.  Yet  this  exorbitant  price  did 
not  prevent  the  native  from  buying.     On 


the  other  hand  there 
is  not  a  modern  salt 
factory  in  the  entire 
archipelago,  and 
what   refined  grades 
are    to    be    had    are 
imported     into     the 
islands  from  foreign 
shores.      This    con- 
dition     should      not 
long  prevail,  as  the 
raw    materials    suit- 
able for  salt  produc- 
tion are  very  plenti- 
ful.    During  the  in- 
surrection, when  salt 
took  a  rise  skyward 
in  price,    it   was   no 
uncommon    sight   to 
see  old  women,   too 
decrepit  to  take  part 
in     hostilities,     busy 
day  and  night  dipping  up  sea  water  and 
taking  the  salt  therefrom  by  evaporation. 
The  salt  made  in  the  islands  is  necessarily 
of  a  very  coarse  grade.  No  better  is  known 
to  the  peasantry.     Most  of  it  is  made  by 
Chinese  who  retail  it  out  at  their  tiendas, 
or  stores,  in  small  quantities,  rarely  ex- 
ceeding  a   tablespoonful,    wrapped   in   a 
green  banana    leaf,    and    selling    for    a 
clacker  cent,  or  about  one-fourth  of  a 
cent  in  our  currency.     When  American 
capital  invades  the  islands,  if  it  ever  does, 
a  modern  salt  works  will,  no  doubt,  be 
among  the  very  first  ventures. 


WETIIUDS  EMPLOYED  BY  NATIVES  OF  THE  PHILIPPINES  TO  MAKE  SALT. 


POPULAR    SCIENCE 
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WIND  KNEADS  HIS  BREAD 

THE  (ieniian.s  are  nut  so  sU)\v  as 
Americans  may  give  them  credit  for 
in  hastcnini^-  to  adapt  themselves  to  for- 
eii^n  inventions,  and  also  in  devisin.e^  ways 
and  means  of  their  own  for  accomplish- 
ing- their  daily  tasks.  Near  the  city  of 
Ilamhnrg.  an  ingcnions  country  baker 
has  connected  a  windmill  on  to]i  of  his 
plant  with  machinery  below,  which  mixes 
and  kneads  his  bread.  In  fact  his  baking 
may  be  said  to  be  done  by  wind  power. 
When  baking  is  not  going  forward  and 
the  wind  is  still  turning  the  mill  this 
gratuitous  power  of  Nature  is  not  per- 
mitted to  go  to  waste,  but  it  is  utilized  by 
the  thrifty  baker  for  turning  the  wheels 
which  grind  the  wheat  and  rye  into  flour. 
This  miller  is  not  alone,  however,  in  thus 
utilizing  wind  power,  as  these  mills  used 
for  these  and  similar  purposes  are  not 
infrequent  in  Germany. 

.•* 

BOATING  BY  TROLLEY 

nri  IE  electric  motor  seems  to  offer  great 
•*•  advantages,  as  it  is  simple  and  can  be 
very  easily  managed  ;  it  is  also  compact 
and  convenient,  needing  little  care,  and 
can  be  placed  in  any  part  of  the  boat. 
As  it  is  fed  by  an  exterior  source,  it 
requires  no  accessory  machine.  The 
speed  is  easily  regulated ;  it  may  besides 
maintain  a  standard  speed  if  desired. 
Its  potential  power  is  great  and  it  ab- 
sorbs no  power  when  stopping.  If  spe- 
cial electric  lines  are  laid  for  the  service 
of  a  canal,  they  can  also  distribute  power 
and  light  to  neighboring  offices  and 
buildings. 

Some  screw  propellers  were  invented 
by  Biisser,  Hunter  and  Galliot,  and  later 
by  M.  L.  Gerard.  The  current  supply  is 
not  obtained  without  difficulty  when  the 
power  must  be  brought  to  the  boat,  and 
in  order  to  facilitate  it  M.  Lombard- 
Gerin,  a  French  electrician  or  some  note, 
has  invented  a  current  supply  ar- 
rangement. It  consists  of  a  small  auto- 
motor  car  suspended  at  the  line  of  induc- 
tion. The  experiment  has  shown  that 
these  processes  may  be  practically  real- 
ized and  if  they  have  not  been  applied  it 
is  because  the  system  of  electric  towing 
has  been  recognized  as  more  advantage- 
ous. 


WlNDMII.I,  OPERATKS  A   BrEADMiXKR    IN    BuiLDING 

Below. 


1 


n 


Electric  TRf)i.LEY  Boat  on  A  French  Canal. 


^KBlSi:,^. 


Motor  Mission  Chapki.. 
This  was  consecrated  recently  at  Brondesbury  Fiirk.  Lon- 
don.    The  interior  of  the  chapel  is  shown  with  the 
officiating  clergy. 
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An  Alfalfa-Fed  Fish  Thibty-Onk  Inches  Long 


FATTENING  FISH  ON  ALFALFA 

'X'HE  unusual  size  of  game  fish  caug-lit 
•*•  in  shallow  irrigation  ditches  near 
North  Yakima,  Wash.,  has  been  attrib- 
uted to  the  fattening  qualities  of  alfalfa, 
the  popular  Washington  forage  product, 
a  belief  due  to  the  fact  that  in  the  stom- 
achs of  several  salmon  recently  killed 
have  been  found  quantities  of  the  leaves 
and  stems  of  alfalfa,  partially  digested. 

The  accompanying  photograph  shows 
a  rainbow  or  mountain  trout  31  inches 
long  and  weighing  eight  pounds,  killed 
with  a  hoe  by  S.  G.  Rossiter  in  an  irriga- 
tion ditch  in  the  suburbs  of  North 
Yakima.  The  fish  find  their  way  from 
the  rivers  into  the  ditches  through  open 
headgates  and  are  caught  in  large  num- 
bers by  the  ranchers,  the  law  relative  to 
the  screening  of  intakes  being  ineffective. 
At  one  time  this  spring  over  a  ton  of 
fish  was  taken  without  hooks  from  a  ditch 
in  which  the  water  had  been  turned  ofif 
for  a  short  time  for  the  purposes  of 
repair. 


t".  G.  Lawrence.  83  Years  Old,  Skating.  ^^'H1LE 
Temperature  Is  at  Twenty  Degrees  Above  Zero. 


OLDEST  ICE  SKATER 

P  G.  LAWRENCE,  of  Dorchester, 
'Mass.,  is  the  oldest  skater  in  the 
Ignited  States  if  not  in  the  world.  There 
is  no  figure  too  fancy  for  him  to  cut  on 
the  ice.  Though  83  years  of  age,  he 
averages  about  three  hours  a  day  on  the 
ice  when  the  weather  permits.  He  skates 
for  the  pleasure  that  accrues  and  not  for 
prizes  or  honor,  and  has  been  on  skates 
each  winter  since  he  learned  to  glide  on 
the  Kennebec  River  when  six  years  old. 
In  the  early  fifties  Mr.  Lawrence  came 
to  Boston  and  won  the  championship  of 
New  England  in  the  vears  1858,  1859, 
and  1860. 

This  picture  shows  him  on  the  ice  in 
January,  this  year.  He  declares  that  he 
feels  as  supple  as  if  he  were  but  twenty- 
five  years  of  age.  His  father  was  a 
champion  skater,  and  it  was  under  his 
instructions  that  Mr.  Lawrence  learned 
the  art  of  skating  in  all  its  phases.  He 
tells  of  some  very  narrow  escapes  he  has 
had  on  treacherous  ice,  but  never  had  any 
serious  accident.  He  says  that  his  skat- 
ing during  the  winter  months  gives  him 
sufficient  physical  vigor  to  carry  him 
through  the  entire  year. 


TEACHING  WOMEN  TO  VOTE  IN   MILWAUKEE. 
How  the  Socialist  administration  interests  the  fair  sex. 
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SOCIALISTS    AT    WORK 

By 
HENRY    M.    HYDE 

Over  500  Socialists  now  hold  municipal  offices  in  the  United  States.  The  mayors  of  nearly  fifty  towns 
and  cities  are  political  Socialists.  There  is  a  Socialist  in  Congress,  and  about  twenty  members  of  the  party  now  hold 
seats  in  state  legislatures.  The  Socialist  party  is  beginning  to  be  a  considerable  factor  in  the  making  and  enforcement 
of  the  laws.  What  does  the  party  stand  for  in  legislation  and  administration?  What  may  be  expected  if  Socialists 
come  into  power?  Milwaukee,  a  city  of  400.000  people,  has  been  in  the  control  of  a  Socialist  administration  for  eighteen 
months.  What  Mayor  Seidel  has  done  and  has  failed  to  do  should  help  to  answer  these  pressing  questions.— The  Editors. 


UP  in  Milwaukee  lives  a  man 
who  i.s  very  proud  of  his 
whi.skers.  By  connoisseurs 
in  whiskers,  he  would  be  jus- 
tified. His  beard  is  long-, 
curly,  and  carefully  parted  in  the  middle. 
Originally  a  fiery  red,  it  is  now  touched 
with  frost  about  the  edges.  His  mus- 
taches bristle  fiercely  above  it. 

The  owner  of  this  ornamental  foliage 
derives  most  of  his  income  from  a  block 
of  tenement  houses.     An  inspector  from 
the  present  Socialist  city  administration 
found  that  these  tenements  were  in  bad 
condition    from    a    sanitary    standpoint. 
The  owner  was  first  asked  and 
then  ordered  to  put  them  in  good 
condition.     He  declined.     Haled 
into     court,     it     was     judicially 
decreed    that    he    should    spend 
several    hundred    dollars    in    im- 
proving the  sewerage  and  water      ^*  *'■ 
supply,  in  building  fire 
escapes,   and   in   other- 
wise making  his  prop- 
erty decently  habitable. 
Incidentally,    the    costs 
of     the     action     were 
charged  to  him. 

Once  out  of  durance, 
the  indignant  owner  re- 
fused to  pay  money  for 
either    sewer-pipes    or  mayor  Seidel 


costs.  The  Socialists  took  him  back  be- 
fore the  Judge.  This  time  a  $25  fine 
was  added  to  the  costs,  and  he  was  given 
the  option  of  improving  his  tenements 
or  going  to  prison.  Acting  under  bad 
advice,  he  determined  to  make  a  spec- 
tacular protest  against  the  tactics  of  the 
Socialist  administration.  Rather  than 
submit  to  the  demands  of  radical 
fanatics,  who  had  no  conception  of  the 
rights  of  property  owners,  he  would 
allow  himself  and  his  whiskers  to  be  put 
behind  the  bars. 

The  Socialists  took  him  to  jail.  There, 
in  the  office  of  the  waiting  jailer,  he  was 
asked  for  the  last  time  to  make 
the  desired  i  m  prove  m  e  n  t  s. 
Swelling  his  red  cheeks,  twist- 
ing his  long  mustaches,  he  defied 
the  administration.  He  would 
i"ot  in  prison  before  he  would 
obey  this  sort  of  thing. 

Into  the  eyes  of  one 
of  the  Socialist  officials 
came  a  sudden  twinkle 
of  inspiration.  'T  am 
sorry,"  he  said.  "Lock 
him  up" — to  the  wait- 
ing turnkey.  Then,  as 
if  by  afterthought, 
"Obey  the  usual  rule 
about    hair    and    whis- 
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kers." 
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A  look  of  frightful  ap- 
prehension passed  over 
the  face  of  the  prisoner. 
"What  do  you  mean?"  he 
faltered. 

"As  a  sanitary  precau- 
tion, we  shave  and  trim 
the  hair  of  all  prisoners." 

"Shave  my  beard?"  he 
shouted,  clutching-  the 
cherished  appendage  in  a 
trembling  hand.  "Wait ! 
I  will  do  anything  you 
want  done !" 

One  looks  a  long  time 
in  Milwaukee  for  such  a 
proof  that  radical  Social- 
ists, come  into  power, 
have  not  entirely  lost  their  sense  _  of 
humor.  For  eighteen  months  the  Social- 
ist party  has  had  control  of  the  City 
Hall,  the  City  Council,  and  most  of  the 
County  office's.  During  all  of  that  time 
it  has  been  bitterly  opposed  by  every  one 
of  the  nine  daily  papers  published  in  the 
city — five  in  the  English  language,  two 


cartoons  from  the  milwaukee 
Budget  Exhibit. 

At  left,  chart  showing  number  of 
babies  who  died  in  1910  in  the  rich  and 
poor  sections  of  one  ward.  In  center, 
a  plea  for  a  larger  health  appropria- 
tion. .At  right,  cartoon  showing  large 
appropriation  for  teaching  farmers  to 
raise  hogs:  nothing  to  teach  mothers 
to  rear  children. 


in  German,  and  two  in  Polish, 
has  taken  a  step  in  advance — 
and  they  have  been  many — it 
has  been  met  with  a  conspiracy 
of  silence  on  the  part  of  the 
press.  When  it  has  slipped — 
and  the  slips  have  not  been 
few — the  abuse  has  been  bitter 
and  unanimous. 

For  this  attitude  the  Social- 
ists have  themselves  been 
largely  responsible.  Their  ap- 
peal to  class  antagonism  has 
been  unceasing.  They  have 
made  it  difficult  for  anyone — 
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When  it 


George  R.  Lunn, 

Socialist  Mayor  of  Sche 

nectady,  N.  V. 


not  a  zealous  member  of 
their  party — to  act  or 
even  sympathize  with 
them.  They  seem  utterly 
lacking  in  tact,  in  the 
spirit  of  fair-play  which 
arouses  the  admiration, 
rather  than  the  hatred  of 
an  opponent. 

From  the  start,  also,  the 
Socialists  have  had  to  face 
the  determined  opposition 
of    the    Catholic    Church. 
As  more  than  a  quarter  of 
the  387,000  people  in  the 
city  are  communicants  of 
that  Church,  the  handicap 
is  large. 
The  term  of  the  present  administration 
draws  near  its  close.     This   spring  an- 
other mayor  and   other  officers  will  be 
chosen.      Already,    months    in    advance, 
the  fight  has  begun.     It  is  not  likely  that 
in   any   American   municipality   will   the 
struggle   be    so   bitter,    the    situation    so 
tense,  the  lines  so  tightly  drawn.     For, 
whatever    the    Socialist    party    in    Mil- 
waukee may  lack,  it  does  not 
lack    the    fighting    spirit.     It 
meets   trouble   half   way   and 
goes  out  to  face  the  big  odds 
against  it  with  a  grim  and  joy- 
ful satisfaction. 

It  has  met  the  silence  and 
abuse  of  the  regular  news- 
papers by  issuing,  from  its 
own  big  printing  plant,  bulle- 
tins, in  newspaper  form,  which 
are  distributed  to  every  house 
in  the  city  by  volunteer  party 
workers.    In  these  bulletin ;  all 
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\V.  M.  Ralson. 

Socialist  Mayor  of 

Fostoria.  Ohio. 


the  acliicvements  of 
the  administration  arc 
praised  and  fierce  at- 
tacks are  made  on  all 
its  enemies.  Early  in 
December  the  So- 
cialists started  their 
own  r  e  §■  u  1  a  r  daily 
paper.  "The  Milwau- 
kee Leader,"  which  is 
backed  by  $100,000 
capital,  subscribed  by 
zealous  members  of 
the  party. 
From  now  until  election  day  the  battle 
is  likel}'  to  grow  more  and  more  bitter, 
the  class  feeling  more  intense.  The 
administration  will  not  be  judged  on  its 
merits.  Voters  will  go  to  the  polls  in  no 
condition  to  exercise  any  intelligent 
judgment  on  the  candidates. 

And  that  is  a  pity.     For,  to  the  un- 
prejudiced  observer,   there  are   many 
things   which    Mayor    Seidel   and    his 
fellows  in  the  Milwaukee  City 
Hall  have  done  which  deserve 
the  emphatic  endorsement  of 
every  citizen. 

Far  more  forceful  as  a  cam- 


paign argument  than  the  vituperation  of 
the  "Leader"  was  the  great  Municipal 
Budget  Exhibit,  held  in  the  Auditorium 
during  the  last  week  in  November.  In 
booths  and  on  platforms  which  filled  the 
huge  building  the  various  departments 
of  the  City  Government  showed  in  charts 
and  by  actual  specimens  of  their  work 
all  that  they  are  doing  to  make  Mil- 
waukee a  pleasant  and  a  profitable  place 
of  residence. 

Especially  remarkable  and  noteworthy 
was  the  exhibit  of  the  Milwaukee  Bureau 
of    Economy    and    Efficiency — a    depart- 


THE  MILW.AUKEE  BUDGET  EXHIBIT. 
Denied  publicity  in  the  press,  the  Socialist  administration  filled  a  fjrcat  hall  with  an  exposition  of  its  accomplishments 
and  plans.    Twenty  thousand  people  visited  it  in  a  single  day.    In  the  upper  corner  are  shown  old  and  costly  equip- 
ment for  street  flushing  and  the  new  power  flusher  which  has  supplanted  it. 
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ment  which  has  no  fellow  in 
the  g-overnment  of  any  other 
American  city.  It  is  almost 
mirth-provoking  to  consider 
that  it  remained  for  a  Socialist 
administration  to  establish  such 
a  thorough-going  and  business- 
like check  on  municipal  lazi- 
ness, ignorance  and  graft. 

At  the  head  of  the  Bureau  is 
Prof.  John  R.  Commons,  of  the 
University  of  Wisconsin.  Asso- 
ciated with  him  as  consulting 
experts  are  such  men  as  Major 
Charles  Hine,  organization  expert  of  the 
Harriman  railroad  lines.  Harrington 
Emerson,  efficiency  engineer,  F.  E. 
Turneaure,  dean  of  the  College  of  Engi- 
neering. University  of  Wisconsin,  S.  W. 
Oilman,  accountant  President  Taft's 
economy  and  efficiency  commission,  and 
W.  T.  Sedgwdck,  head  department  public 
health,  Massachusetts  Institute  of  Tech- 
nology. 

This  bureau,  with  Professor  Com- 
mons at  its  head,  is  an  integral  part  of 
the  city  government.  It  has  the  authority 
to  go  into  any  other  department,  investi- 
gate and  study  its  methods  of  doing 
business,  point  out  errors  and  leaks  and 
recommend  improvements.  It  has  already 
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installed  scientific  and  accurate 
cost    systems    in   many   of    the 
city    departments.    These    sys- 
tems, first  approved  by  the  con- 
sulting   experts    of    the   board, 
make  it  fairly  certain  that  the 
city  will  get  a  dollar's  worth  of 
labor    or    material    for    every 
dollar  it  pays  out.    At  any  rate, 
with  the  cost  system  once  in- 
stalled, it  is  an  easy  matter  to 
locate  waste  and  extravagance, 
while  graft  is  made  practically 
impossible. 
It  is  an  especially  noteworthy  fact  that 
even    the    most    bitter    enemies    of    the 
administration  make  no  charges  of  dis- 
honesty against  it. 

But  the  work  of  the  Bureau  of  Econ- 
omy and  Efficiency  does  not  stop  with 
regulating  and  safeguarding  the  depart- 
ments. It  is  also  engaged  in  making  a 
series  of  social  surveys,  studies  of  living 
conditions  in  Milwaukee,  covering  such 
subjects  as  public  health,  sanitation, 
housing,  industrial  accidents,  standards 
of  living.  Already  the  Bureau  has 
published  bulletins  covering  such  sub- 
jects as  Women's  Wages,  Workmen's 
Accidents.  Housing  Conditions,  Free 
Legal  Aid,  the  Garnishment  of  Wages, 


WHERE   MOTHERS  ARE  TAUGHT  HOW  TO  REAR  THEIR  BABIES. 

Booth  of  the  Child  Welfare  Commission. 


A  STUDY  OF  SWEAT  SHOPS. 
Models  showinET  conditions  with  and  without  inspection. 


and   others   that   are   more    technical    in 
character. 

With  a  man  such  as  Professor  Com- 
mons at  its  head,  a  bureau  of  economy 
and  efficiency  not  only  furnishes  an 
almost  perfect  check  against  municipal 
graft  and  incompetency,  but  also  serves 
as  a  warning  and  a  guide  to  future 
municipal  activities.  The  establishment 
of  such  a  department  alone — and  in  this 
direction  jMayor  Seidel  is  the  pioneer — 
would  be  a  noteworthy  achievement  in 
any  administration.  In  the  belief  of 
many  authorities  it  offers  the  best  way 
out  of  the  present  w^allow  of  municipal 
corruption  and  incompetency. 

Many    of    the    reforms    instituted    by 
Mayor  Seidel  and  the  Bureau  of  Econ- 
omy  and    Efficiency   are   simple,    almost 
fundamental  bits  of  good  busi- 
ness policy.     It  comes  with  a 
shock  to  find  that  no  previous 
administration    has    put    them 
into     force.     After    many     so- 
called     "business"     administra- 
tions have  failed,  it  is  laughable 
that  the  Socialists  were  so  quick 
to  see  the  need. 

Until  the  Seidel  administra- 
tion came  into  power  there  was 
no  inventory  of  city  property 
in  the  Milwaukee  City  Hall. 
The   city   government  actually 


J.  C.  Merrill. 
Socialist  state  repre' 
sentative.  Sche- 
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had  no  list  of  the  property' it  was  sup- 
posed to  administer. 

Under  previous  administrations  heads 
of  departments  bought  supplies  prac- 
tically where  and  how  they  pleased.  The 
Socialists  established  a  Purchasing 
Agent  and  centralized  all  the  buying  in 
his  office. 

In  the  old  days  there  was  a  board  of 
Public  Works,  the  members  of  which 
could  always  evade  personal  responsi- 
bility by  "passing  the  buck"  to  their  col- 
leagues. Seidel  and  the  Bureau  of  Econ- 
omy put  one  man  at  the  head  of  Public 
Works  and  made  him  singly  responsible 
for  results. 

Since  Milwaukee  was  a  city  the  work- 
men employed  on  streets  and  other  public 
works  have  been  obliged  to  come  down 
to  the  City  Hall  on  every  mu- 
nicipal pay  day  and  wait  about 
the  City  Treasurer's  office  for 
some  hours  to  get  their  wages. 
Now  an  automobile  swiftly  car- 
ries their  pay  to  the  men  and 
no  time  is  lost. 

Next  to  the  Mayor's  office, 
on  the  second  floor  of  the  City 
Hall,  was  a  large  room  which 
was  used  but  a  week  or  two  in 
each  year.  All  the  rest  of  the 
time  it  was  practically  unoccu- 
pied.   The  Socialist  administra- 
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STRIKING  EXHIBIT  SHOWING  NUMBER  OF  DEATHS  OF  BABIES  IN  1910.  MOST   OF  WHOM 

MIGHT   HAVE   BEEN  SAVED. 


tion  offered  it,  rent  free,  to  the  Exten- 
sion department  of  the  State  University. 
An  office  was  promptly  opened  where 
young-  men  can  register  for  courses  in 
engineering  and  other  branches. 

The  city  council  chamber — also  occu- 
pied only  occasionally — was  thrown  open 
to  a  course  of  free  lectures,  under  the 
auspices    of    the     State    Uni- 
versity.    Such  men  as  Mayor 
Brand    Whitlock,    of    Toledo, 
and  Hon.  Dudley  Foulke  were 
among  the  speakers.     Evening 
and   afternoon   classes   in   mu- 
nicipal and  sociological  subjects 
were  established. 

In  the  auditorium — a  great 
building  owned  in  part  by  the 
city — ten-cent  band  concerts 
were  given  on  Sunday  after- 
noons during  a  period  of  six 
months,  the  city  agreeing  to 
make  up  any  deficit.  The  total 
net  loss  on  the  whole  series 
than  $200. 

As  an  object  lesson  in  public  super- 
vision of  health  and  sanitation,  under  the 
supervision  of  the  City  Health  Depart- 
ment, thirteen  blocks  in  the  poorer  sec- 
tion of  the  city  were  set  aside.  Every 
house  in  this  section  was  visited  and  a 
complete  census  and  card  index  of  all 
the  babies  was  made,  the  co-operation  of 
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their  mothers  being  secured  at  the  same 
time.  On  the  card  bearing  the  name  of 
each  baby  was  set  down  its  weight  and 
other  facts  about  its  physical  condition, 
while  the  mother  was  carefully  instructed 
as  to  proper  methods  of  feeding,  bath- 
ing, etc.  Regularly  each  week  all  the 
babies  were  again  visited,  weighed  and 
examined  by  visiting  nurses. 
Where  medical  attention  was 
needed  it  was  furnished.  As  a 
result  the  death  rate  was  cut 
down,  over  the  previous  year, 
by  more  than  one-half.  A  Child 
Welfare  Commission,  organized 
with  the  assistance  of  public 
spirited  citizens,  is  amplifying 
and  extending  the  work. 

In  the  matter  of  parks  Mil- 
waukee is  next  to  the  bottom  in 
the  list  of  American  cities. 
Among  cities  of  its  size  Cincin- 
nati is  the  only  one  which  has 
a  smaller  park  acreage  in  proportion  to 
its  population.  Mayor  Seidel,  backed  by 
the  Socialist  majority  in  the  City  Council, 
decided  to  buy  five  hundred  acres  of 
wooded  land,  lying  on  both  sides  of  the 
river,  for  park  purposes.  The  project 
has  aroused  bitter  opposition  on  the  part 
of  the  newspapers  and  prominent  citi- 
zens, and  every  effort  is  being  made  to 
prevent  the  completion  of  the  deal,  on 


Model  of  an  unsanitary  shop. 


Model  of  a  modern,  sanitary  shop. 


FROM   THE  BUDGET  EXHIBIT. 
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chc  ground  that  such  a  plan  is  extrava- 
gant. 

For  the  head  of  the  street  paving  and 
repair  department  the  administration 
brought  an  expert  from  New  York. 
Under  his  management  the  cost  of  lay- 
ing asphalt  pavement  has  been  cut  down 


public  work,  hitherto  done  on  contract, 
is  now  done  directly  by  the  city  at  a 
considerable  saving.  Therefore,  they 
declare,  it  is  entirely  unfair  to  compare 
the  two  pay-rolls.    As  to  the  increase  in 


MODEL  OF  SANITARY 

AND  UNSANITARY  DAIRIES. 


from  $2.14  to  $1.42  per  square  yard. 
This  economy,  the  enemies  of  Mayor 
Seidel  charge,  has  been  made  at  the  cost 
of  greatly  lowering  the  quality  of  the 
pavements.  The  Socialists  retort  that 
they  have  improved  the  wearing  quality 
and  that  the  cut  is  made  by  eliminating 
graft  and  giving  all  contractors  a  fair  and 
equal  deal.  In  the  booth  of  the  street  de- 
partment  at  the 
Budget  Exhibit 
specimens  of  both 
kinds  of  pavement 
were  exhibited  and 
the  whole  vexed 
subject  thoroughly 
explained. 

The  press  and 
other  critics  of  the 
administration  aim 
their  heaviest  guns 
at  the  "wild  ex- 
travagance" of  the 
Socialist  regime. 
They    point    out 

that  both  the  city  pay-roll  and  city 
taxes  have  increased  since  Mayor 
Seidel  came  into  power,  and  declare  that 
the  projects  which  he  is  pressing  will 
come  near  throwing  Milwaukee  into 
bankruptcy.  In  reply  the  Socialists  say 
that  the  increase  in  pay-roll  is  accounted 
for  bv  the  fact  that  a  great  amount  of 


Said  former  President  Eliot,  of  Har- 
vard, December,  1910,  after  a  visit  to 
the  Milwaukee  City  Hall: 

"I  do  not  know  about  the  accuracy 
of  some  of  their  theoretical  views  —  I 
think  they  are  called  by  a  very  inaccu- 
rate name.  But  they  seem  to  have  a 
true  conception  of  honest  municipal 
government,  not  for  their  own  benefit, 
nor  for  the  benefit  of  any  class,  but  for 
the  common  good." 


taxes,  they 
assert  that  if  the 
rich  tax-dodgers 
were  compelled  to 
fairly  schedule  their 
property,  the  tax  rate  would 
go  down ;  that,  in  any  case,  the 
city  administration  is  responsible  for 
much  less  than  half  of  every  dollar 
raised  by  taxation  ;  that  it  has  been  ham- 
pered by  finding  a  deficit  in  the  treas- 
ury when  it  took  charge,  and  that  the 
city  is  now  being  compelled  to  pay  for  a 
large  number  of  "dead  horses,"  in  the 
shape  of  twenty-year  paving  bonds, 
issued  on  pavements  which  were  en- 
tirely worn  out  more  than  ten  years  ago. 
Mayor  Seidel,  himself,  is  an  alert, 
active,  rather  small  man  in  his  early 
forties.  Like  all  Socialists,  he  takes 
himself  and  his 
cause  seriously.  He 
was  talking  about 
conditions  in  the 
City  Hall  under 
previous  adminis- 
trations. 

"Graft?"  he  re- 
peated. "Yes,  I 
suppose  so.  I  know 
there  was  some. 
But  I  don't  care  to 
go  into  that.  It 
really  doesn't  inter- 
est me  greatly.  I 
am  too  busy  trying 
to  get  things  done  to  waste  time  in  wash- 
ing old  and  dirty  linen  in  public." 

Like  other  officials  wdio  propose  radi- 
cal reforms,  he  finds  himself  hampered 
and  prevented  by  existing  laws.  The 
present  charter  of  the  City  of  Milwaukee 
must  be  changed  before  he  and  his  fellow 
Socialists   can   put   into   effect    most   of 
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their  cherished 
plans.  That,  from 
the  standpoint  of 
his  opponents,  is 
the  one  saving  fact 
in  the  situation. 
For — since  no  one 
apparently  doubts 
Seidel's  sincerity — 
it  is  generally  be- 
lieved that  he  will 
go  ahead  with  his 
plans  as  fast  as  he 
can   legally   do   so. 

From  the  Seidel  viewpoint,  the  exist- 
ence of  these  hampering  laws  is  one 
of  his  greatest  dangers  in  the  coming 
election.  It  may  be  hard  to  make  the 
Seidel  constituents  understand  that  some 
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Ch.art  of  the  Playground  and  Recreation 
Commission. 


mous,  the  result  of 
incompetent  heads 
of  departments 
who,  it  is  said,  have 
managed  affairs  in 
the  i  n  t  e  r  e  st  of 
themselves  instead 
of  for  the  benefit 
of  all  the  citizens. 
In  these  positions 
we  intend  to  place 
experts,  persons 
who  have  had  years 
of  technical  experi- 
ence as  electricians, 
engineers,  street 
superintendents, 
purchasing  agents, 
etc. 


"Since  the  Socialist  party  has  become 
a  factor  in  municipal  politics,  it  has  kept 
up  a  constant  agitation  for  free  public 
playgrounds,  parks,  etc.  As  a  result  of 
this  agitation  last  year  there  was  estab- 
of  the  campaign  promises  have  not  been      lished   free   playgrounds   by  public   sub- 


kept    because    it    has    been     impossible 
legally  to  make  them  good. 

The  Socialists  who  were  last  fall 
elected  as  mayors  of  towns  and  cities  in 
New  York,  Ohio,  and  other  states,  go 
into  office  apparently  determined  to  make 
records  for  their  party  in  the  direction 
of  economy  and  efficiency.  The  follow- 
ing  extracts    from   a    letter    written    by 


scription,  and  under  the  control  of  an 
association  formed  for  that  purpose. 
These  grounds  have  been  of  much  bene- 
fit to  our  youth,  but  are  inadequate  for 
the  purpose  intended  and  "smack"  too 
much  of  charity  to  suit  the  members  of 
the  Socialist  party,  although  we  appre- 
ciate the  good  work  the  association  has 
accomplished,     and     it     deserves     much 


Newton    Wyckofif,    Socialist    Mayor    of     credit  for  its  initiative. 


Martin's  Ferry,  Ohio,  fairly  illustrates 
the  general  attitude  of  the  new  men  as 
they  take  hold : 

"It  is  our  purpose  to  give  our  little  city 
of   10,000  inhabitants  a  clean  and  hon- 


"It  is  our  intention  to  have  commis- 
sions appointed  to  ascertain  the  feasibil- 
ity of  establishing  a  public  wharf,  a  real 
necessity  in  this  manufacturing  river 
city ;  a  playground    and    park    system ; 


est  administration  with  special  privileges     public  baths  and  toilets ;  a  market-house ; 


to  none.  A  unit  cost  system  will  be  in- 
stalled and  each  department  of  the  city 
will  be  economically  managed. 

"There  are  a  great  many  things  we 
would  do  to  alleviate  municipal  ills  ;  but 
as  all  Ohio  cities  are  conducted  under 
state  laws  purposely  enacted  for  the 
benefit  of  the  business  element  of  society, 
the  number  of  improvements  that  we  may 
inaugurate  are  few. 

"Martin's  Ferry,  as  a  rule,  has  been 
fairly  well  governed  in  the  past,  and 
nearly  all  the  streets  are  paved  with 
firebrick.  The  city  owns  its  elec- 
tric light  plant  and  water  works.     The 


an  eight-hour  day,  and  a  minimum  wage 
of  two  dollars  for  city  employes  not  on 
the  classified  list.  These  and  many 
other  innovations  in  municipal  adminis- 
tration will  be  investigated  and,  if  found 
practical,  will  be  inaugurated. 

"However,  the  economic  and  sani- 
tary interests  of  the  city  will  be  the  first 
things  to  receive  our  attention." 

An  interesting  point  about  all  Social- 
ist office  holders  is  that  each  of  them  is 
required  to  sign,  on  taking  office,  his 
resignation  in  blank,  which  is  kept  in 
the  custody  of  the  local  executive  com- 
mittee of  the  party.     If  at  any  time  the 


cost  to  the  city,  however,  has  been  enor-     man  in  office  fails  to  live  up  to  the  prin- 
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ciples  of  the  party,  in  the  opinion  of  the 
committee,  a  referendum  vote  of  the 
party  members  is  taken  and,  if  a  major- 
ity ai^ree  with  the  committee,  the  resii;- 
nation  is  promptly  dated  and  presented 
to  the  proper  body  for  action.  That  this 
plan  is  not  always  satisfactory,  however, 
is  amusingly  illustrated  at  Lima,  Ohio, 
where  Mayor-elect  Corbin  N.  Shook, 
who  did  not  please  his  fellow  socialists  in 
the  appointment  of  his  subordinate  offi- 
cials, has  absolutely  refused  to  resign  at 
their  demand. 

So  far  as  Socialists  in  office  are  con- 


cerned, the  situation  is  plain.  Under  ex- 
isting state  laws  and  charters  none  of 
them  can  go  far  towards  inaugurating 
the  new  and  radical  policies  for  which 
they  stand.  But  almost  universally  the 
governments  of  our  towns  and  cities 
have  been  corrupt,  inefficient,  or  both. 
If  the  Socialists  can  demonstrate  their 
ability  to  manage  a  municipal  govern- 
ment economically  and  efficiently,  they 
may  gain  support  enough  to  move  on 
towards  the  control  and  administration 
of  the  States.  That  is  the  end  towards 
which  they  are  working. 


Of  all  work  that  produces  results,  nine- 
tenths  must  be  drudgery.  There  is  no 
work,  from  the  highest  to  the  lowest,  which 
can  be  done  well  by  any  man  who  is  un- 
willing to  make  that  sacrifice.  Part  of  the 
very  nobility  of  the  devotion  of  the  true 
workman  to  his  work  consists  in  the  fact 
that  a  man  is  not  daunted  by  finding  that 
drudgery  must  be  done ;  and  no  man  can 
really  succeed  in  any  walk  of  life  without 
a  good  deal  of  what  is  called,  in  ordinary 
English,  pluck.  That  is  the  condition  of 
all  work  whatever,  and  it  is  the  condition 
of  all  success — and  there  is  nothing  which 
so  truly  repays  itself  as  this  very  perse- 
verance against  weariness. — ''Intellectual 
Life." 


FINDS  NEW  RICHES 


6y  RENE 


A  party  of  adventuresome  young  men  in  leather  putties  and  blue  flannel  shirts  spent  last 
summer  wandering  about  the  dry  mountain  valleys  and  the  desolate  plains  of  the  arid  West. 

Another  such  party  spent  several  months  gathering  and  studying  the  seaweeds,  which 
grow  in  vast  beds  along  the  coast  of  the  Pacific  Ocean. 

When  they  came  back  to  their  offices  in  Washington  about  the  first  of  October  they 
brought  with  them  a  Christmas  present  to  the  people  of  great  richness  and  extent. 

Incidentally,  backed  by  the  efforts  of  the  national  administration,  they  have  apparently 
thwarted,  for  the  present  at  least,  the  plans  of  a  brand  new  trust,  fit  to  stand  by  the  side  of  Steel 
and  Standard  Oil. 

The  story  of  what  these  men  discovered,  the  tremendous  meaning  of  the  discovery,  and  how 
it  has  been  saved  from  falling  into  the  hands  of  the  Morganheims  and  Gugenfellers  is  of  real 
and  vital  interest,  not  only  to  present-day  readers,  but  to  all  the  generations  which  come  after 
them. — The  Editors. 


THE  experts  of  the  Agricul- 
tural Department  and  of  the 
Geological  Survey  announce 
a  splendid  Christmas  present 
to  the  people. 

The  first  have  found  in  the  Pacific 
Ocean  an  exhaustless  supply — renewing 
itself  yearly — of  potash,  one  of  the  three 
elements  on  which  plant-life  depends. 
The  second  have  discovered  in  the 
Northwest  vast  beds  of  phosphate  rock 
and  in  the  desert  valleys  of  the  far 
Southwest  nitrate  deposits  of  sufficient 
extent  to  supply  the  world. 

More  valuable  than  any  gold  or  dia- 
mond mines  are  these  great  deposits. 
Who  owns  and  controls  them  controls 
the  permanent  fertility  of  the  soil — the 
source  of  life,  itself. 

We  cannot  possibly  get  along  without 
potash.  Our  agricultural  future  depends 
upon  it.  But  under  present  circum- 
stances the  entire  supply  is  imported 
from  Germany — amounting  to  about 
$15,000,000  worth  annually. 

The  German  government  could  at  any 


time  inflict  upon  us  the  utmost  distress 
by  cutting  off  this  supply — potash  in 
quantity  being  practically  unobtainable 
from  any  other  source.  But  in  the  opin- 
ion of  the  department  of  agriculture  this 
intolerable  situation  will  not  continue  to 
exist  much  longer,  inasmuch  as  the  kelp 
"fields"  along  less  than  one-fourth  of  our 
North  Pacific  coast  line  (already 
mapped)  can  be  made  to  yield  from  two 
to  three  times  as  much  potash  as  is  now 
imported. 

These  huge  seaweeds  form  "groves" 
exceedingly  dense,  some  of  those  along 
the  Pacific  coast  being  five  miles  long 
and  two  miles  wide.  From  the  ocean 
water  they  take  up  large  quantities  of 
potash  salts,  the  dried  plants  containing 
from  25  to  35  per  cent  of  their  weight  of 
potassium  chloride,  which  is  easily  ex- 
tracted. They  also  contain  iodine  and  it 
is  thought  that  this  and  other  by-prod- 
ucts would  pay  the  cost  of  extracting 
potassium  chloride.  All  of  the  groves 
are  within  the  three-mile  limit,  and 
should  be  easily  harvested.     If  properly 
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protected,  they  will  yield  indefinitely — ' 
dying-  as  they  do  each  winter,  and  renew- 
ing themselves  by  fresh  growth  in 
spring.  The  "heaviest"  fields  are  South 
of  Point  Sur,  but  large  ones  extend  as 
far  North  as  Seattle.  What  the  depart- 
ment of  agriculture  calls  a  "conserva- 
tive" estimate  reckons  the  available  out- 
put of  potassium  chloride  from  this 
source  at  $40,000,000  per  annum. 

The  huge  seaweeds  do  not  float  on 
the  surface.  They  are  rooted  among  the 
rocks  of  the  bottom,  their  stems  being 
sometimes  as  much  as  300  feet  long  and 
bearing  at  their  tops  great  air-filled 
bulbs  which  serve  as  floats  supporting 
enormous  fronds  of  streamer-like  leaves. 
Reproducing  themselves  by  means  of 
"spores"  these  remarkable  vegetables 
plant  themselves  anew  each  year,  yield- 
ing crops  which  demand  no  labor  beyond 
that  of  gathering  them. 

Sea  water  is  heavily  loaded  with  many 
kinds  of  salts — all  of  them  originally  de- 
rived from  the  rocks  of  the  earth.  If 
one  takes  100  povmds  of  it  (which  is 
only  a  few  quarts),  pours  the  fluid  into 
a  suitable  receptacle,  and  allows  it  to 
evaporate,  it  will  leave  behind  three  and 
a  half  pounds  of  solid  residue,  and  three- 
fifths  of  an  ounce  of  this  substance  will 
be  potash — that  is  to  say  the  element 
potassium  in  the  form  of  a  chloride. 

Thus,  it  will  be  understood  how  the 
kelps  through  a  process  of  selective  ab- 
sorption are  able  to  take  up  so  much 
potash  into  their  tissues. 

Economically  speaking,  a  very  great 
advantage  possessed  by  this  newly-dis- 
covered source  of  potash  supply  lies  in 
the  fact  that  it  can  hardly  be  grabbed 
and  controlled  by  a  monopoly.     This  is 


particularly  important  in  view  of  the 
near  prospect  of  the  formation  of  an 
enormous  trust  already  planned,  com- 
pared with  which  Steel  and  Standard  Oil 
are  harmless  and  even  beneficent  aggre- 
gations of  capital. 

At  the  present  time  $120,000,000 
worth  of  fertilizers  of  all  kinds,  (in- 
cluding potash,  of  course,)  is  used  an- 
nually in  the  United  States.  Of  this 
quantity,  eighty-three  per  cent  is  con- 
sumed in  the  South  Atlantic  states,  four- 
teen per  cent  in  the  middle  and  New 
England  states,  and  three  per  cent  in  all 
the  states  west  of  the  Mississippi. 

If  it  be  asked  why  so  small  a  quantity 
of  fertilizer,  relatively,  is  used  west  of 
the  ]Mississippi  River,  the  explanation 
lies  mainly  in  the  fact  that  such  helps 
to  agriculture  have  been  supposed 
hitherto  to  be  useful  only  as  sources  of 
plant  food.  The  soil  of  the  West  being 
wonderfully  rich,  nearly  everybody  has 
assumed  that  the  abundance  of  plant 
food  contained  in  it  rendered  fertilizers 
unnecessary.  This  idea  is  based  wholly 
upon  mistake,  inasmuch  as  fertilizers  are 
importantly  beneficial  in  many  other 
ways — afifecting  the  structure  of  the 
soil,  modifying  its  temperature,  destroy- 
ing poisons  in  it  by  oxidation,  etc. 

Recent  scientific  discoveries  in  this 
line  are  sure  to  lead  to  a  great  increase 
in  the  use  of  fertilizers  in  the  Western 
States.  Agriculture  in  that  part  of  the 
country  is  developing  at  an  enormous 
rate,  and  experts  are  of  the  opinion  that 
fifteen  years  from  now  the  quantity  of 
potash  and  other  fertilizing  materials 
consumed  annually  in  this  country  wdll 
be  three  or  four  times  what  it  is  at  pres- 
ent—or, let  us  say,  $400,000,000  worth. 
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few  months  there  has  been  organized, 
with  this  object  in  view,  the  so-called 
International  Agricultural  Corporation, 
in  which  are  interested  J.  Pierpont  Mor- 
gan, John  Hays  Hammond,  and  those 
inevitable  Guggenheims  who  are  forever 
poking  their  noses  into  whatever  seems 
to  ofifer  a  prospect  of  big  profits. 

x^t  the  same  time,  the  Standard  Oil 
people  are  forming  a  Fertilizer  Trust  of 
their  own ;  and  the  men  who  collectively 
are  known  as  the  "packer  group"  have 
made  a  similar  combination  among  them- 
selves for  a  like  purpose.  Among  the 
three — the  packers,  the  Standard  Oil, 
and  the  Morgan  bunch — there  is  a  three- 
cornered  fight  going  on,  each  of  them 
being  anxious  to  achieve  control  of  the 
great  monopoly  of  the  future.  All 
wealth  being  originally  derived  from  the 
soil,  a  monopoly  that  can  control  the 
fruitfulness  thereof  will  rule  the  world. 


A  Mountain  of  Nitre  on  the  Edge  of  Death  Val- 
ley Is  Shown  in  the  Lower  Photo:  In  the  Upper. 
A  Stratum  of  Shale  in  the  Idaho 
Phosphate  Beds. 


With  this  prospect  in  view,  certain 
far-seeing  financiers  are  quietly  taking 
measures  to  control  the  entire  future 
supply   of    fertilizers.     Within    the   last 
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Prospectors  for  Phosphate  in  the  Vast  Plains  of  the  Great  West. 


It  should  be  realized 
that  the  idea  in  view  is 
to  control  not  only  the 
fertilizer  supplies  of  the 
Ignited  States,  but  of  the 
entire  world.  The  opportunity,  if  full  investment  of  immense  sums  of  money, 
advantag-e  can  be  taken  of  it,  is  one  that  To  make  such  investments  on  an  ade- 
will  afford  an  opening  for  the  profitable      quately    large    scale    has   become    within 
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FROM   THE  INEXHAUSTIBLE  BEDS  OF  KELP  THE  DEPARTMENT  OF  AGRICULTURE 
EXPECTS  TO  SUPPLY  THE  NATION'S  WANTS  IN  POTASH. 
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Chile  in  the 
shape  of  nitrate 
of  soda,  which  oc- 
curs there  in  vast 
beds.  We  have 
not  known,  unless 
recently  perhaps, 
of  any  important 
deposits  of  nit- 
rates in  our  own 


Solid   Blocks   of   Phos- 
phate   (JUARRIED  FROM 

THE  Florida  Mines. 


recent  years  a  mat- 
ter of  no  small  dif- 
ficulty to  the  great 
money-holders,  in- 
asmuch as  the  cash 
rolls  in  so  fast  that 
it  is  hard  to  handle. 

John  D.  Rockefeller  personally,  with  an 
annual  income  of  $30,000,000  or  $40,- 
000,000,  has  been  compelled  to  establish 
a  whole  string  of  banks  in  order  to  keep 
the  perpetually  inpouring  stream  of  dol- 
lars flowing  and  circulating. 

Although  the  public  is  ignorant  of  the 
condition  of  affairs  here  described,  the 
government  has  full  knowledge  of  it, 
and  thus  will  be  understood  its  recent 
action  in  withdrawing  large  areas  in 
Idaho  and  Montana  from  entry  as  phos- 
phate lands. 

Soil  everywhere  requires  three  prin- 
cipal elements  in  order  to-  be  fertile — 
i.  e.,  productive  of  crops.  One  of  these 
is  potash.  The  second  is  phosphoric 
acid.  The  third  is  nitrogen.  If  any  one 
of  these  is  present  in  insufficient  quan- 
tity, the  land  will  be  unfruitful,  or  will 
give  a  proportionately  diminished  yield. 

Of  potash  something  has  already  been 
said.  Up  to  the  immediate  present,  no 
deposits  of  it  worth  mentioning  have 
been  found  in  the  United  States.  We 
have  been  obliged  to  depend  upon  Ger- 
many for  our  supply  of  this  indispensa- 
ble salt.  Nitrogen  for  a  long  time  past 
has  been  obtained  in  large  quantities  from 


Beginning  Work  of  Removing  Rock  Phosphate. 


country.  Phosphoric  acid,  for  fertiliz- 
ing purposes,  is  derived  from  phos- 
phate rock,  which  has  already  been 
discovered  in  many  parts  of  the  United 
States.  There  are  enormous  beds  of  it 
in  Florida,  which  for  many  years  have 
been  the  principal  source  of  the  world's 
supply  of  phosphates. 

Recently,  however,  phosphate  depos- 
its have  been  discovered  in  the  West, 
which  probably  contain  more  of  this 
valuable  substance  than  exists  in  all  the 
rest  of  the  world  put  together.  What 
might  almost  be  called  a  continuous 
sheet  of  phosphate  rock  covers  a  vast 
area  in  Idaho  and  Montana  and  extends 
over  into  Wyoming  and  Utah.  No  less 
than  two  and  a  half  billion  tons  of  the 
rock,  averaging  something  like  30  per 
cent  of  phosphoric  acid,  are  "in  sight," 
according  to  the  government's  official 
estimate  prepared  for  publication.  ^  As 
a  matter  of  fact,  however,  in  the  opinion 
of  the  experts  who  have  examined  the 
beds,  the  latter  contain  fully  six  and  a 
half  billion  tons. 

The  deposits  are  a  part  of  the  rock 
formation  of  the  region — occurring  in 
seams  like  coal,  between  layers  of  shales 
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and  limestones.  Grayish  or  sometimes 
blackish  in  color,  the  stuff  crops  out  on 
the  surface  here  and  there,  owing  to 
geological  accident,  but  in  most  places 
regular  mining  has  to  be  done  in  order 
to  get  at  it. 

It  is  easy  to  imagine  how  quickly  the 
capitalists  would  have  gobbled  up  all  the 
most  promising  portions  of  these  depos- 
its, if  they  had  been  permitted  to  do  so. 
To  prevent  such  a  happening,  the  gov- 
ernment has  withdrawn  seventy-five 
townships  in  Idaho,  wholly  or  in  part, 
from  entry  as  phosphate  lands,  and  in 
Montana  it  has  exercised  a  similar  power 
of  reservation  over  34,000  acres,  or 
about  fifty-three  square  miles. 

Phosphate  rock,  quarried  out  by  blast. 
pick  and  shovel,  is  converted,  for  fertiliz- 
ing purposes,  into  ''superphosphate"  by 
treating  it  with  sulphuric  acid.  And  just 
here  comes  in  a  very  interesting  phase  of 
the  problem.  For,  in  the  so-called 
Smelter  States  (of  which  Utah  is 
the  principal,  and  Montana  next) 
immense  quantities  of  sulphur  diox- 
ide are  continually  allowed  to  go  to 
waste,  incidentally  to  the  processes 
employed  in  the  reduction  of  metal 
ores.  The  sulphur  dioxide  passes 
into  the  air  in  the  form  of  firmes, 
and  is  not  only  lost,  but  does  a  great 
deal  of  harm,  killing  vegetation  and 


causing  much  discomfort  to  human 
beings. 

Suli)hur  dioxide  is  the  basis  of  the 
manufacture  of  sulphuric  acid.  Obvious- 
ly, what  the  smelter  men  ought  to  do 
is  to  save  it,  make  sulphuric  acid  from 
it,  and  use  the  latter  to  convert  the  phos- 
phate rock  (the  latter  being  right  at 
hand  in  unlimited  quantities)  into  su- 
perphosphate for  fertilizer.  Already, 
indeed,  the  government  has  urged  them 
to  do  this,  but  they  demur,  saying  that 
the  fertilizer  people  would  not  buy  the 
stuff  from  them. 

Exactly  the  same  situation  presented 
itself  only  a  few  years  ago  in  the  case 
of  the  meat  packers.  They  were  urged 
to  utilize  their  waste  products  in  the 
manufacture  of  fertilizer.  But  they 
objected  that  they  could  not  find  a  mar- 
ket for  the  stuff  if  they  produced  it. 
And    what    was    the     final     outcome    of 


Open  .'\ir  Pot  Experiments  With  Potash  Phosphate  and  Nitrates. 
AT  Washington. 


Making  Nitrogen  for 
Fertilizing  Purposes 
BY  Laboratory  Pro- 
cess AT  THE  Chem- 
istry Bureau  in 
W.ashingtox. 


the  matter?  Sim- 
])ly  that  the  pack- 
ers tliemselves 
w  e  n  t  ^into  the 
business  of  sup- 
plying the  market 
w  i  t  h  fertilizer  : 
and  today,  as  a 
result,  they  are 
fighting  Standard 
Oil  and  the  Mor- 


Dredging  for  Phosphates  at  Agri- 
cola.  Florida. 


gan  -  Guggenheim  group  for 
a  monopoly  of  the  world's 
supplies  of  fertilizers  of  all 
kinds. 

Unquestionably  the  smelter 
men  will  adopt  a  like  course 
of  procedure.     They  will  go 
into   the   business   of   supply- 
ing  the    market    with    super- 
phosphate   on    a    great    scale. 
Incidentally    there    will    be    a 
stoppage  of  the   nuisance  of 
smelter     smoke,     and     the     agriculture 
of    the    country    will     derive     important 
benefit    through    the    cheapening   of    an 
indispensable  product. 

Phosphoric  acid  enters  largely  into  the 
composition  of  all  plants.  Seeds  are 
more  than  half  phosphoric  acid.  A 
cow  at  pasture  during  one  summer  will 
take  away  from  the  land  fifty  pounds 
of  the  material  in  the  shape  of 
beef  and  milk.  Hence  the  soil 
must  be  continually  resupplied  with 

it. 

The    rock    phosphate    is    ground 

fine  as  a  preliminary  to  treatment 

with  sulphuric  acid,  and 

the  powdered  superphos- 
phate   thus    obtained    is 

mixed  with  various  other 

fertilizing    substances, 

such  as  nitrates,  or  bones, 

blood,  and  other  refuse 

from  the  packing  houses. 

The  fruit  grower  wants 

one   mixture,   the   truck 

farmer   another,   and   so 

on.      Being    thoroughly 

desiccated,   the   final 

product  is  in  no  man- 
ner, whatsoever,  offen- 
sive  to    the    nostrils    of 

even   the   squeamish. 


Prof.  Milton  Whitney. 

Chief  of  the  Bureau 

of  Soils. 


Str.atum  of  Florid.a.  Phosphate  Rock 
Exposed  by  Remov.-\l  of  Surf.ace  boiL. 


The  origin  of  phosphate 
beds  is  an  unsettled  and  much 
disputed  question.  The  stuu' 
closely  resembles  bone  that 
has  been  deprived  of  its  or- 
ganic matter.  Human  bones 
are  S7  per  cent  phosphate  of 
lime.  On  which  account  it 
has  been  urged  by  some  geolo- 
gists of  high  reputation  that 
the  deposits  wherever  they 
occur,  were  originally  of  ani- 
theory  which  derives 
the  fact  that  the 
contain    great    quanti- 


mal     origin — a 

support      from 

beds    frequently 

ties   of    the   remains   of    creatures   long 

extinct. 

In  middle  Florida  a  vast  area  is  under- 
laid by  a  stratum  many  feet  thick  of 
"pebbles"  of  phosphate — fragments  of 
disintegrated  rock  which  have  been 
worn  to  roundness  by  water.  Large 
deposits  of  similar  pebbles,  often 
accumulated  in  bars,  occur  in 
the  Peace  River  and 
other  streams.  In 
some  such  cases  the  peb- 
bles are  thickly  inter- 
mixed with  bones  of 
mastodons,  giant  sloths, 
tapirs,  rhinoceroses, 
seals,  manatees,  alli- 
gators, and  the  primitive 
horses  which  inhabited 
this  country  and  passed 
away  long  before  earliest 
man 
New 
also 
bers 

sharks,  many  of  which 
are  so  huge  as  to  indi- 
cate that  their  original 
owners  must  have  been 


appeared     in     the 

World.    There  are 

incalculable    num- 

of    the    teeth    of 


One  Species  of  Kelp. 
An  odd  sort  of  float,  sometimes  the 
size  of  a  man's  head,  is  charac- 
teristic of  this  plant. 


636 


GROWING  TOBACCO   PLANTS  IN   PARAFFINED  WIRE  POTS. 
The  plants  wore  divided  into  eight  groups,  each  group  being  treated  with  a  different  iiuantity  of  potash. 


five  or  six  times  as  big"  as  the  largest 
sharks  of  today. 

All  of  these  osseous  remains  are  con- 
verted into  pure  phosphate  of  lime.  It 
is  an  immense  graveyard  of  ages  gone 
by,  preserving  for  the  contemplation  of 
man  the  skeletons  of  the  beasts  and 
fishes  that  roamed  the  earth  and  navi- 
gated the  waters  in  a  vanished  epoch. 

There  are  also  in  Florida  vast  areas 
underlaid  by  beds  of  rock  phosphate, 
forming    seams    as    much    as    fifty    feet 


thick  in  places.  One  theory  is  that  these 
deposits  consist  mainly  of  the  remains 
of  gigantic  "foraminifera" — an  order  of 
marine  animals  represented  today  by  de- 
generate descendants  rarely  more  than 
one-eighth  of  an  inch  in  diameter. 
These  latter,  however,  are  exceedingly 
prolific  animals,  the  chalk-beds  of  the 
world  being  built  mainly  of  their  little 
shells.  The  "white  cliffs  of  Albion"  are 
wholly  made  up  of  them,  and  the  Pyra- 
mids of   Egypt   likewise  to  a   large  ex- 


WHEAT  GROWN   FOR   EXPERIMENTAL    PURPOSES  IN   JARS  OF  WATER  CONTAINING   VARIOUS 
PERCENTAGES  OF  POTASH.  PHOSPHATE   AND  NITRATE. 


(5J7 


638 


TECHNICAL    WORLD    MAGAZINE 


tent.  But,  although  the  whole  problem 
is  still  in  active  dispute,  the  tendency  of 
scientific  opinion  today  is  in  the  direc- 
tion of  a  belief  that,  inasmuch  as  lime- 
stones generally  are  largely  of  organic 
origin,  and  therefore  contain  much  phos- 
phoric acid,  the  concentration  of  the 
latter  by  repeated  dissolving  in  water  and 
redeposition  may  account  for  the  exist- 
ence of  the  phosphate  beds — the  in- 
clusion of  the  teeth  and  bones  of  higher 
animals  being  merely  incidental  and  acci- 
dental. 
!  During     the 

past  year  the 
g  o  vernment 
has  been  hunt- 
ing eagerly  for 


known,  remains  to  be  seen.  They  are 
located  in  desert  valleys,  sometimes  on 
the  mountain  sides,  where  such  con- 
ditions prevail  as  to  make  the  soil  damp 
in  winter  and  very  dry  in  summer. 

The  origin  of  beds  of  nitrates  is  an- 
other much-disputed  question.  It  has 
been  supposed  that,  being  always  found 
in  arid  regions,  they  represented  accumu- 
lations of  mineral  salts  from  ancient  lakes. 
Thus,  in  Chile,  the  belt  of  nitrate  de- 
posits has  a  length  from  north  to  south 
of  260  miles,  with  an  average  width  of 
not  more  than  two  and  a  half  miles.  This 
narrow  strip  stretches  along  the  eastern 
slope  of  the  coast  range  of  barren,  verd- 
ureless  mountains.  Upon  these  moun- 
tains and  in  the  valleys  adjoining  them 


deposits  not  only  of  potash,  but  also  of 
nitrates,  which  are  likewise  very  badly 
wanted.  Inasmuch  as  the  Florida  phos- 
phate beds  are  at  the  present  time  prac- 
tically in  the  hands  of  a  monopoly,  the 
discovery  of  much  more  extensive  areas 
of  rock  phosphate  in  the  West  is  deemed 
specially  fortunate.  But  we  must  have 
nitrates  as  well,  and  the  only  source 
from  which  we  can  get  them  in  ade- 
quate quantity  is  Chile,  where  the  beds 
are  absolutely  controlled  by  a  few  Eng- 
lishmen who  have  exploited  them  to  their 
own  enormous  pecuniary  advantage. 

Thus  it  appears  that  we  depend  upon 
Germany  for  our  potash,  and  upon  a 
group  of  British  capitalists  for  our  nit- 
rates, while  the  ownership  of  the  Florida 
phosphates  is  mainly  in  foreign  hands! 

As  a  result  of  recent  government  ex- 
plorations, a  number  of  "finds"  of  nit- 
rates in  this  country  are  reported — the 
biggest  ones  in  New  Mexico  and  Ne- 
vada, and  others  of  less  importance  in 
southern  California  and  Arizona.  Just 
how  much  they  will  amount  to  when  the 
facts  regarding  them  come  to  be  fully 


The  Nation's  Agricultural  Experimental 
Grounds. 
.Arlington  Farm,  near  Washington,  where  the  govern- 
ment scientists  force  plants  to  give  up  their 
secrets  as  to  fertility,  etc. 


not  a  drop  of  rain  ever  falls,  and  nothing 
grows  there — neither  tre^  nor  shrub, 
nor  any  other  form  of  living  vegetation. 
The  theory  has  been  that  anciently  this 
area  was  occupied  by  a  series  of  narrow 
lakes,  the  water  of  which  was  a  satu- 
rated solution  of  nitrate  of  soda  and 
other  salts.  The  lakes  received  all  the 
drainage  from  a  vast  watershed,  and, 
inasmuch  as  they  had  no  outlet,  save  by 
evaporation,  mineral  salts  (derived  orig- 
inally from  rocks)  accumulated  in  them. 
Nitrate  of  soda  was  deposited  through 


FINDS    NEW    RICHES 
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How  Fkrtilize  Tksting  Pots  ok 

Wire  NkttingAre  Made. 

They  are  coated  with  hot  paraffine. 

which  leaves  no  space  between 

the  eartli  and  the  pot  for 

roots  to  mass  in. 


century  after  century  on 
the  bottoms  of  the  lakes, 
until  finally  the  latter  dried 
-up,  leaving-  the  beds 
now  so  profitably 
mined.  The  stuff  forms 
a  rock-like  layer  from 
four  to  six  feet  thick 
It  is  quarried  by  blast- 
ing", and  shipped  to 
I  q  u  i  q  u  i  and  other 
places  to  be  refined — a 
process  performed  by 
dissolving  it  in  boiling 
water  and  evaporating 
the  solution  in  huge 
shallow  pans,  the  vapor 
being  saved  and  con- 
densed for  the  valuable 
iodine  it  contains. 

Recent      scientific 
opinion,  however,  con- 
tradicts the  lake  theory 
point-blank,      and      at- 
tributes  the    formation 
of  nitrates  to  the  activ- 
ity   of    certain    bacteria    in 
the  soil.   These  microscopic 
organisms  take  up  nitrogen 
gas    from    the    atmosphere 
and  deposit  it  in  the  soil  in 
the   form   of  a   salt.     This 
work   they   do   in   arid   re- 
gions during  moist  periods, 
and     in     dry    periods     the 
moisture  containing  the  salt 
is  raised  to  the  surface  by 


capillarity,  thus,  in  the  course  of  cen- 
turies, giving  rise  to  an  accumulation  of 
the  mineral  substance  in  beds.  It  has  a 
bitter  taste,  and,  when  it  appears  on  the 
surface  in  places,  looks  somewhat  like 
ordinary  salt. 

Only  of  late  has  it  come  to  be  realized 
that  the  soil  is  not  a  dead  thing,  but,  on 
the  contrary,  very  much  alive.  It  is  in- 
habited by  numerous  species  of  bacteria, 
among  wiiich  at  least  two  groups,  the 
Azotobacter    and    the    Clostridium,    take 


NoDL'LES  ON  Roots  of  the  Peanut  Plant.  Produced  by  Nitrogen- 
Forming  Bacteria. 
Most  of  the  nitrogen-gathering  bacteria  in  soils,  however,  are  not  directly 
associated  with  plants. 
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simpler  forms  until  finally  they  may  be 
reduced  to  available  shape  as  ammonia. 
But  other  plants  prefer  nitrates,  and  for 
their  use  the  nitrate-forming  bacteria 
produce  nitric  acid.  In  any  case  the 
organic  matter  must  be  changed  into 
mineral  compounds  before  it  is  utilizable 
as  food  for  plants. 

Agricultural  science,  year  by  year,  is 
emphasizing,  more  and  more,  the  impor- 
tance of  the  scientific  fertilizing  of  soils. 
Each  decade  a  marked  advance  is  noted 
over  the  previous  corresponding  period 
of  time.  Now  with  the  nation  producing 
practically  in  full  its 
own  fertilizers,  the 
experiments  open  to 
agricultural  scientists 
need  have  but  few 
limitations.  The  im- 
portance of  the  work 
of  the  department  of 
agriculture  is  realized 
by  city-  and  country- 
man as  it  never  has 
been  at  any  time 
in  the  United 
States. 


A  Common  Species  of 
Seaweed. 


Up    nitrogen    gas    from 
the  air.     So  important  is 
their     work    that    crops 
could     hardly     be     grown 
without  them. 

Plant  foods  as  they  orig- 
inally occur  in  soils  are 
largely  unavailable  for  use 
by  plants.  But  the  bacteria 
attack  them  and  decompose 
them  (especially  nitro- 
genous compounds),  there- 
by converting  them  into 
forms  that  are  assimilable. 
The  nitrogen  in  soils  comes 
largely  from  dead  leaves, 
plant  roots,  and  the  drop- 
pings and  remains  of  ani- 
mals. Such  compounds  can- 
not be  utilized  directly  as 
food  by  plants.  The  micro- 
organisms, however,  break 
them  up  into  simpler  and 


A  Remarkable  Fertilizer  Demonstration. 

From  left  to  right:  A,  peas  growing  in  unfertilized  soil;  B.  peas  growing 

in  same  soil  with  potash  added:  C.  peas  grown  in  same  soil  with 

potash  phosphate  and  nitrate — complete  fertilizer— added. 


CUPPOSE  one  of 
*^  your  ancestors, 
eight  generations  ago, 
had  been  governor  of 
Massachusetts :  you'd 
have  a  hard  time  Hv- 
ing  it  down.  Every 
time  you'd  see  a  band 
of  orphans  from  the 
asylum  'rovmd  the 
corner  trooping  glee- 
fully by,  your  face 
would  become  as  green  as  an  unripe 
apple,  from  jealousy.  If  ancestors  had 
only  a  little  common  sense  they'd  strike 
early  and  refuse  to  be  distinguished. 
They  wouldn't  have  the  heart  to  burden 
posterity  with  their  own  greatness. 

About  the  time  that  Mr.  Beekman 
Winthrop,  assistant  secretary  of  the 
navy,  achieved  years  of  discretion  he  got 
tired  of  hearing  he  was  a  descendant  of 
one  John  Winthrop,  erstwhile  governor 
of  Massachusetts.  He  took  a  nice  long 
jump  clean  out  of  the  circles  of  ancestral 
influences  and  landed  as  a  clerk  in  the 


Outwitted  His  Ancestors. 


Philippine  Com- 
mission on  a  salary 
of  $1,000  a  year.  He 
had  been  too  big  to 
lean  upon  the  mem- 
ory of  a  remote  an- 
cestor ;  he  soon  outgrew  his  clerkship. 
He  speedily  passed  through  a  Philippine 
judgeship,  and  a  governorship  of  Porto 
Rica,  to  assistant  secretary  of  the  treas- 
ury, and,  lastly,  of  the  navy. 

Mr.  Winthrop  is  by  no  means  ashamed 
of  his  early  New  England  ancestry ; 
within  legitimate  bounds,  he  is  proud  of 
it.  But  he  is  one  of  those  men  wdio  have 
faith  in  the  theory  that  if  one  of  their 
ancestors  is  above  the  average,  it  is  up 
to  the  later  generation  likewise  to  make 
good.  And  Beekman  Winthrop  is  cer- 
tainly making  good. 
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MAKES  BRIDGES  FOR  HIS  ENGINES 


IF  a  boy  sees  the  light  of  day  in  Kansas, 
*  by  the  time  he's  old  enough  to  know 
anything  at  all,  he  wants  to  jump  on  the 
first  train  that's  going  out  of  the  state. 
Those  who  have  a  sort  of  sneaking 
hankering  after  the  old  state  just  slip 
quietly  across  the  river  and  settle  down 
in  Missouri,  so  they"  can  catch  a  glimpse 
of  it  now  and  then.  There's  no  explana- 
tion for  this,  because  the  million  and  a 
half  people  who  manage  to  hang  on  seem 
mighty  prosperous.  John  Lyle  Harring- 
ton, builder  of  bridges  for  his  locomo- 
tives to  run  on,  is  one  of  those  Kansans 
who  have  migrated  to  Kansas  City,  Mo. 
But  he  doesn't  stay  there  all  the  time. 


Occasionally  he  takes  a  run  down  to 
Wheeling,  W.  Va.,  to  put  a  bridge  across 
the  Ohio,  or  makes  a  little  excursion  into 
Canada  to  tell  them  something  about 
steam  locomotives,  or  perhaps  he  gives 
Uncle  Sam  a  tip  on  how  to  construct  his 
coaling  stations  at  Manila,  P.  I.  A  rec- 
ognized authority  on  locomotive  con- 
struction, he  was,  at  thirty-seven,  super- 
vising the  construction  of  fifteen  loco- 
motives, fifteen  hundred  tons  of  bridge 
work,  besides  a  number  of  steam  shovels 
and  such  trifling  bits  of  odds  and  ends, 
every  month.  It  does  seem  too  bad, 
doesn't  it?  that  Kansas  should  have  lost 
so  disting^uished  a  son. 
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HAS  A  MANIA  FOR   WATER 


ON  the  day  he  was  exactly  ten  niunths 
old.  Marshall  Ora  Leighton  began 
to  walk,  and  he  celebrated  the  occasion 
by  promptly  toddlini;  into  a  nuul-i)nddle. 
At  two  years  he  was  building  dams 
across  the  gutters  in  the 
street.  At  four  he  was  de- 
vising means  of  saving  an 
ant's  nest  in  the  back- 
yard from  the  spring 
freshets.  Now  at  ^7. 
Mr.  Leighton  is  still 
as  enthusiastic  over 
water  as  ever.  He  is 
hydrographer  for  the 
U.  S.  Geological  Sur- 
vey, and  has  worked 
out  a  plan  for  the  con- 
s  e  r  V  a  t  i  o  n  of  the 
waters    of    the    Ohio 


River,  to  prevent  the  disastrous  annual 
floods  in  that  region  and  to  make  the 
water  available  in  the  dry  season  for 
navigation  and  power.  His  plan  is  being 
carried  into  cfifect  now  by  the  Pittsburg 
I'dood  Commission  in  the 
npjier  part  of  the  basin, 
with  most  satisfactory  re- 
sults. 

T  h  e  r  e  is  good 
reason  to  believe  that 
Mr.  Leighton  has  also 
found  a  solution  of 
the  vexed  problem  of 
utilizing  for  power  the 
Great  Falls  of  the 
Potomac,  a  problem 
on  which  engineers 
have  worked  since 
Washington's  day. 
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ODD  CURE 

IF  the  farmer  doesn't 
"^  grow  rich  in  the  dairy 
business  he  has  only 
himself  to  blame.  U.  S.  gov- 
ernment officials  are  just  wear- 
ing themselves  out  planning 
new  ways  to  keep  his  stock  in  prime 
condition.  Dr.  John  R.  Mohler  is 
one  of  these  hard  worked  govern- 
ment employes.  His  electric  light  bill 
for  night  work  is  simply  enormous.  Dr. 
Mohler  has  already  saved  a  good  sized 
fortune  for  the  nation.  He  discovered 
that  the  epidemics  of  hoof  and  mouth 
diseases  among  cattle,  which  the  agri- 
cultural department  had,  without  avail, 
spent  $1,000,000  to  suppress,  were  due 
to  a  single  consignment  of  - 

impure  cowpox  virus,   im- 
ported   from    Japan    bv    a 
drug    supply    house 
virus     in     ques- 
tion was  used  to 
inoculate  calves, 
with     which     to 
obtain     material 
in    quantity    for 
vaccination 
against     small- 
pox. The  calves 
were   then    re- 
turned to  their 
owners.  Hence 
the    outbreaks. 
Dr.    Mohler 


FOR  COWS 

hunted  out  the  diseased 
cattle     and     had     them 
killed.     xA.nother    disease 
that  Dr.  Mohler  has  nailed  to 
its  lair  is  milk  fever  in  cattle. 
Cows  succumb,  in  nine  out  of 
ten  cases,  within  48  hours  after  an 
attack.     Our  friend  of  the  mooing 
bossy  cures  the  malady  by  inflating 
the  udder  with  air,  like  a  bicycle  tire. 

The  trouble  is  caused  by  the  tendency 
of  the  blood,  at  calving  time,  to  flow  out 
of  the  brain  and  in  the  direction  of  the 
organs  concerned  in  the  secretion  of 
milk.  This  brings  about  a  cerebral 
anaemia.  By  inflating  the  udder  with 
sterile — i.  e.,  germ-free — air  in  the  man- 


ner described,  the 
blood  pressure  is 
equalized,  and  the  ani- 
mal promptly  recov- 
ers. A  simple  machine 
for  the  purpose,  in- 
vented by  Mohler  but 
not  patented,  is  now 
sold  by  several  manu- 
facturers.  He  has 
never  received  a 
penny  for  it.  He  has 
genuinely  given  his 
services,  freely  and 
fully,  to  the  nation. 
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HE  HELPS  HOGS 


DR.  MARION  DORSET,  one  of  the 
younger  scientists  in  the  government 
Liureau  of  Animal  Husbandry  is  prepar- 
ing hogs  to  come  to  their  deaths  pure 
and  untainted.  He's  not  especially  con- 
cerned about  their  morals.  It  is  their 
material  welfare  that  concerns  him.  It's 
a  mere  business  proposition  to  aid  both 
the  producer  and  the  consumer.  But 
he's  not  going'  to  get  this  pecuniary  sav- 
ing. W'liat  real  scientist  ever  did  reap 
the  rewards  of  his  discoveries  ?  It's  the 
farmers  and  you  seekers  of  decent  food 
who   reap   the   benefits   of   Dr.    Dorset's 


of  a  hog  that  has  recovered  from  the 
malady,  the  latter  is  not  made  sick,  but 
its  own  blood  thereby  acquires  power  to 
protect  other  pigs  against  hog  cholera. 

So  fatal  is  the  complaint  that  four  out 
of  five  of  the  animals  attacked  by  it  die. 
But  the  one  that  recovers  is  thereafter 
an  "immune,"  and  may  be  used  for  pro- 
ducing a  "serum."  The  serum  is  ob- 
tained by  taking  some  of  the  blood,  al- 
lowing it  to  settle,  and  pouring  off  the 
watery  part  from  the  top.  An  immunity 
that  is  complete  and  permanent  is  (ob- 
tained by  simultaneously  injecting  serum 
on  the  inside  of  one  hind  leg  and  viru- 
lent blood  from  a  cholera-sick  pig  on 
the  inside  of  the  other  hind  leg. 

By  this  simple  means  hog  cholera  has 
already  been  practically  wiped  out  over 
extensive  areas,  and  before  very  long  it 
is    destined    to 
disappear     en- 
tirely.    That,  at 
least,   is  the  be- 
lief  of   the    Bu- 
f— xreau's   scientists. 


important  inves- 
tigations. 

Dr.  Dorset  has 
charge    of    that 
branch     of     the 
Bureau    which 
makes    a    study 
of  the  causes  and  preven- 
tion of  animal  diseases.   He 
has  turned  his  attention  in 
particular  to  hog  cholera. 

Though  too  small  to  be  seen,  the  germ 
is  utilized  in  a  very  practical  and  suc- 
cessful way  by  a  method  which  Dr. 
Dorset  invented.  This  method  depends 
upon  the  fact  that,  when  blood  from  a 
cholera-sick  pig  is  injected  into  the  veins 
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THIS  MISSIONARY  MARES  MONEY 


W 


HAT    does    this    man    look    like    to 
]\Iaybe  you  take  him  for  a 


vou 


diplomat,   a   minister   plenipotentiary   or 
a  corporation  lawyer.     ]\Iaybe  he  has  the 
aspect  of  a  dealer  in  precious  stones,  a 
trust  magnate,  a  leader  in  the  business 
world.     Dead  wrong-,  every  guess.     This 
man  has  a  hobby  for  poking  around  in 
dirty     sewers,     stirring     up     muddy 
waters,  telling  eagerly  listening  alder- 
men   how     their    municipalities    may 
better  their  way  of  life.     He  doesn't 
miss  a  thing,  he's  got  the  whole  busi- 
ness    thoroughly     systematized.     He 
catches  'em  coming,  and  he  keeps  one 
eye  cocked  to  make  sure  he  sees  'em 
when  they're  going.     As  a  hydraulic 
engineer  he  overhauls  their  water  sup- 
plies ;  as  a  sanitary  engineer  he  looks 
after  their  sewage 
systems.    People 
call  him   a  sort  of 
m  i  s  s  i  o  n  a  r  y — 
a   water    and    sew- 
age missionary.  His 
father  was  a  min- 
ister.   Maybe  that's 
where  the  son  got 
this    modern    spirit 
of      missionarying, 
of    bringing    cities 
to   a   more   healthy 
way  of  life.     It's  a 
new    sort    of    mis- 
sionary work,   just 
as  important,  in  its 
way,  as  the  old.  At 
any   rate   our   mis- 
sionary    does     his 
work    c  o  n  s  c  i  e  n- 


tiously  and  makes  money  at  it  at  the 
same  time.  Between  the  times  of  doing 
cities  good,  he  has  been  an  important 
factor  in  certain  big  public  works.  He 
was  chief  engineer  of  the  surveys  of  the 
Columbian  Exposition,  and  consulting 
engineer  of  the  Illinois-Michigan  Drain- 
age Canal,  which  connects  Lake  Michi- 


gan with  the  Gulf  of 
Mexico  by  way  of 
the  Mississippi  River. 
He  is  a  combination 
of  the  skillful  engi- 
neer and  the  shrewd 
business  man.  He  can 
accomplish  anything 
in  bringing  you  clean 
water  and  taking 
away  your  sewage. 
His  name?  Oh,  I 
nearly  forgot  that. 
He's  John  Watson 
Alvord,  of  Chica.eo. 
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SAVING    27,000    LIVES   IN   ONE    STATE 


By 


CHARLES    FREDERICK    CARTER 


NOP>ODV  can  l)c  expected  to 
believe  that  a  state  health 
department  worthy  of  the 
second  decade  of  the  twentieth 
centnry  exists  in  America. 
We  have  been  turnins;-  our  streams  into 
sewers  and  our  lakes  into  cesspools,  scat- 
tering pollution  everywhere,  treating 
contagious  diseases  as  jokes,  violating 
every  law  of  hygiene,  outraging  every 
dictate  of  common  sense,  and  blaming 
Providence  instead  of  our  own  criminal 
incompetence  for  the  resultant  untimely 
deaths,  with  all  their  mournful  train  of 
sorrow  and  suiTering,  for  so  many  years 
that  the  country  seemed  beyond  hope. 

To  say.  therefore,  that  a  legislature 
has  had  the  wisdom  to  provide  a  state 
health  depart- 
ment with  am- 
ple funds  and 
authority  is  to 
make  the  im- 
probable seem 
preposterous. 
To  add  that 
the  operations 
of  this  prop- 
erly organized 
and  equii^ped 
health  depart- 
ment have  re- 
duced the  an- 
nual death  rate 
of  the  state 
enough  to  save 
twenty  -  seven 
thousand  lives 
in  the  last  four 
years  is  to  put 
the  finishing 
touch  to  a  story 
that  only 
sounds  fit  to 
tell      the      ma- 


enlightened 


rines.  Having  now  strained  credulity  to 
the  uttermost  we  may  as  well  _  go  the 
limit  by  naming  the  state  that  enjoys  the 
beneficent  activities  of  an 
and  efficient  health  department. 
It's  Pennsylvania ! 
Yes,  there  are  some  things  that  seem 
too  good  to  be  true.  This  is  one  of 
them.  Pennsylvania,  the  favorite  hunt- 
ing ground  of  the  muckraker  and  the 
surveyor,  actually  has  a  health  depart- 
ment with  four  thousand  employes,  every 
one  of  whom  is  holding  his  job,  not  by 
order  of  the  "organization,"  but  solely 
by  the  saving  grace  of  fitness  and  in- 
dustry, which  is  disbursing  millions  of 
dollars  and  receiving  full  value  for  every 
nickel.      And   the   results   that   the    four 

thousand  have 
accomplished 
and  are  still 
achieving  are 
impressive  and 
inspiring. 

Pennsylvania 
was  no  worse 
than  its  neigh- 
bors, but  nat- 
ural conditions 
were  such  that 
the  punishment 
for  its  sanitary 
sins  fell  a  little 
more  harshly 
upon  the  Key- 
stone  State 
than  upon  some 
others.  The 
death  rate  from 
typhoid  fever 
grew  to  the 
proportions  of 
a  national 
scandal.  To  be 
sure  there  was 

047 


k  Rich  Man  Who  Accepts  Public  Office  as  a  Dutv 

TO  THE  State. 

Dr.  Samuel  G.  Dixon,  Commissioner  of  Hoalth  of  Pennsylvania.    He 

has  been  denounced  as  a  "Czar"  by  those  who  were  restrained 

from  spreading  disease  and  death. 
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a  so-called  health  department,  just  as 
there  are  today  in  so  many  other  states : 
but  it  had  no  authority,  no  funds,  no 
staff,  no  power  to  do  anything-  but  to 
issue  an  annual  report.  It  was  a  grim 
joke  at  the  taxpayers'  expense.  There 
were  also  health  boards  in  the  cities  and 
some  of  the  towns ;  but  they  were  little, 
if  any,  better  off  than  the  state  health 
department,  while  even  the  feeble  power 
they  may  have  had  did  not  extend  be- 
yond the  boundaries  of  their  respective 
municipalities.  To  try  to  safeguard  the 
lives  and  health  of  people  on  one  side 
of  an  imaginary  line  while  the  people  on 
the  other  side  were  free  to  lead  the  lives 
of  hygienic  anarchists  or  cavemen — in 
other  words,  the  lives  of  free-born 
American  citizens,  was  worse  than  futile. 
A\'hen  manufacturing  establishments 
began  to  move  out  of  the  state  because 
so  many  of  their  em- 
ployes were  sick  all 
the     time      that     the 


plants  could  not  be  operated  profitably, 
it  was  realized  that  something  had  to  be 
done.  To  clean  up  an  entire  state  that 
had  been  accumulating  filth  and  foulness 
for  generations  was  an  undertaking  that 
made  the  fabled  job  of  Hercules  in  the 
Augean  stables  seem  petty ;  but  when 
there  is  a  big  task  to  be  done  a  big  man 
is  always  at  hand  to  do  it. 

Dr.  Charles  B.  Penrose,  a  retired 
physician  of  Philadelphia,  a  member  of 
one  of  Pennsylvania's  prominent  fam- 
ilies, embodied  his  ideas  of  what  a  health 
department's  powers  should  be  in  three 
bills.  He  appeared  before  various  legis- 
lative committees  to  advocate  his  ideas, 
and  it  is  just  possible  that  he  may  have 
interested  his  brother,  Boies  Penrose, 
member  of  the  L^nited  States  Senate,  who 
is  popularly  supposed  to  have  some 
political    influence    in    Pennsylvania,    in 


_         Helping  to  Save  a  Few  of  the  27.000  Lives. 
Disinfectini?  a  humble  home  after  a  case  o{  contagious  disease.    One  of 
the  State  medical  inspectors,  clad  in  protective  costume,  does  the  work. 


Six  Boarders  Lived  in  This 
Wretched  Shack. 
Both  landlord  and  landlady  had  tuber- 
culosis.   The  health  department 
moved  the  family  into 
better  quarters. 


them.  At  all  events  the 
bills  were  enacted  into  laws 
in  the  form  that  Dr.  Pen- 
rose drew  them.  The  next 
step  was  to  find  the  right 
man  for  commissioner  of 
health,  or  rather  to  per- 
suade him  to  accept  the  po- 
sition :  for  no  one  had  any 
doubt  about  who  the  right 
man  was. 

Unfortunately,  the  salary 
of  ten  thousand  dollars  a 
vear    was     no     inducement 


A  VERY  IMPORTANT  PART  OF  THE  DIAGNOSIS  IS  TESTING  THE  BLOOD  PRESSURE. 
Examining  a  patient  at  a  free  tuberculosis  dispensary. 


whatever  to  Dr.  Samuel  G.  Dixon,  for 
he  is  wealthy.  A  public  ofifice  was  still 
less  to  his  taste.  He  had  taken  up  the 
practice  of  law  in  his  younger  days  just 
for  the  sake  of  having  something  to  do, 
until  he  had  too  much  to  do  and  thus 
caused  his  health  to  break  down.  Upon 
recovering  he  studied  medicine,  grad- 
uated with  honors  from  the  University 
of  Pennsylvania,  pursued  post  graduate 
studies  in  London  and  Munich,  then 
returned  to  practice  his  profession  in 
Philadelphia.  To  kill  time  he  accepted 
the  chair  of  hygiene  in  medicine  at  the 
University  of  Pennsylvania,  made  a 
hobby  of  bacteriology,  became  professor 
of  bacteriology  and  microscopic  tech- 
nology at  the  University  and  discovered 
tuberculin,  a  culture  made  from  the 
bacilli  of  tuberculosis,  a  year  before  the 
great  Koch  announced  it  as  a  cure  for 
consumption.  That  it  is  not  a  cure,  but 
is  now  used  chiefly  in  discovering  tuber- 
culosis in  cattle  does  not  reflect  upon  the 
scientific  skill  or  work  of  these  men. 
There  can  be  no  doubt  about  Dr.  Dixon's 
priority  of  discovery,  for  the  announce- 
ment of  it  was  published  in  a  medical 
journal   a  year  before   Koch  made  his 


announcement.  Dr.  Dixon  also  became 
president  of  the  Academy  of  Natural 
Sciences  of  Philadelphia,  the  oldest 
scientific  body  in  America,  a  member  of 
the  Philadelphia  Board  of  Education,  a 
trustee  of  the  Wistar  Institute  of  An- 
atomy, a  councilor  of  the  American 
Philosophical  Society,  a  director  of  the 
Zoological  Society  of  Philadelphia,  and 
an  active  member  of  a  dozen  other 
scientific  societies  at  home  and  abroad. 
He  published  a  work  on  physiology  and 
was  a  frequent  contributor  to  medical 
and  scientific  journals. 

With  such  an  insatiable  appetite  for 
work,  backed  by  so  notable  a  career.  Dr. 
Dixon  was  obviously  the  man  for  the 
place.  Being  finally  persuaded  that  he 
need  never  sufi^er  from  ennui  if  he  ac- 
cepted the  appointment.  Dr.  Dixon  be- 
came Commissioner  of  Health  of 
Pennsylvania  in  1905.  He  took  so  much 
time  in  organizing  his  department  and  in 
preparatory  work  that  he  was  unable  to 
spend  all  the  first  appropriation  of 
$400,000  within  the  time  limit,  which 
unheard-of  conduct  caused  his  political 
friends  no  little  anxiety.  Their  worry 
proved  to  be  supererogatory,  for  when 
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At  Mont  Alto  Sanitarium  a  Thousand  Tubercular  Patients 
ARE  Treated  by  the  State. 


Another  View  of  a  Section  of  the  Great  Wont  Alto 

Tuberculosis  Sanitarium. 

Preventive  measures  save  one  thousand  lives  annually  from 

pulmonary  tuberculosis. 


with  threatening  letters. 
One  man  in  the  smallpox 
belt,  whose  fears  were 
wrought  upon  by  the  anti- 
vaccinationists  until  he  be- 
came convinced  that  the 
health  department  was 
seeking  to  kill  his  seven 
children  by  vaccinating 
them,  lay  in  wait  one  night 
to  shoot  Dr.  Dixon.  The 
Commissioner,  by  the  mer- 
est chance,  took  an  unusual 
route  home  that  night  and 
so  escaped.  The  would-be 
assassin  upon  being  discov- 
ered acknowledged  that  he 
had  intended  to  kill  Dr. 
Dixon  and  explained  why. 
Thereupon  the  Doctor 
wrote  him  a  kindly  letter 
which  so  filled  his  whilom 
enemy  with  remorse  that 
he   went   into   hysterics    in 


Some  Patients  at  Mont  Alto  Sanitarium  Prefer  Tent  Life 


the  legislature  met  in  1907  it  appropri- 
ated $1,059,312  to  fight  tuberculosis  and 
$441,288  for  the  general  work  of  the 
department  without  a  murmur  just  be- 
cause Dr.  Dixon  said  he  needed  that 
much. 

After  an  outbreak  of  smallpox  at 
Waynesboro  was  taken  in  hand  by  the 
new  department,  there  was  no  lack  of 
the  picturesque  in  its  activities.  Some 
outraged  citizens  who  found  for  the  first 
time  that  they  were  no  longer  free  to 
spread  disease  and  death  at  their  own 
sweet  will  hanged  Dr.  Dixon  in  effigy, 
while  others  denounced  him  as  a  "czar," 
and  a  "dictator,"  and  worried  greatly 
over  the  peril  of  placing  so  much  povver 
in  the  hands  of  one  man.  The  Commis- 
sioner's    mail    began    to    be    burdened 


the  prosecuting  attorney's 
office.  Then  he  went  home 
a  convert  to  vaccination  and 
a  faithful  admirer  of  Dr. 
Dixon. 

Employes  of  the  health 
department,  too.  found  no 
lack  of  excitement.  A 
stream  inspector,  for  ex- 
ample, upon  going  to  ex- 
amine some  premises  sus- 
pected of  polluting  a  brook 
which  emptied  into  a  stream 
from  which  the  city  of 
drew  its  water  supply,  was 
oflf  by  the  irate  owner,  who 
propose  to  have  his  right  to 
sewage  where  he  pleased 
abridged.  The  inspector  tried  to  pacify 
the  farmer,  but  was  answered  with  a 
blow  from  a  club  which  fractured  his 
skull.  On  another  occasion  the  occu- 
pants of  a  house  in  which  there  had 
been  a  case  of  measles  put  out  a  health 
officer's  eye  by  way  of  expressing  their 
disapproval  of  his  attempt  to  disinfect 
the  premises. 

While  some  folk  thought  a  health  de- 
partment was  a  good  thing  to  make 
other  people  behave  themselves,  they  re- 
sented any  attempt  to  interfere  with  their 
own  liberty  to  do  as  they  pleased.  Thus, 
when  twenty  hogs  died  of  cholera  their 


Reading 
ordered 
did    not 
empty    his 
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A  \isiTiNG  NirRSK  ON  Her  Rounds. 


owner  refused  to  bury  them.     W 
department   of   health    notified 
abate   the   nuisance   he   allowed 
would  do  as  he  darn  pleased  on 
land.    It  required  a  fine  of  twenty- 
lars  to  induce  him  to  revise  his 
This  was  bad   enough   for  an 
cated  farmer ;  but  what  is  to  be 
a  manufacturing  town  which, 
upon  being  ordered  to  make 
certain   changes   in   its   water 
supply,   engaged  a  lawyer  to 
fight   the  department's  order, 
then  sent  a  deputation  accom- 
panied by  the  lawyer  to  pro- 
test to  the  Commissioner.    Dr. 
Dixon  waited  until  the  depu- 
tation was  out  of  breath,  then 
produced  data  from  his  own 
engineers,  who  had  measured 
the    flow   of   the    stream   that 
supplied  the  town  with  water. 
The  intake  of  the  water  works 


'hen  the 
him  to 
that  he 
his  own 
five  dol- 
opinion. 
unedu- 
said  of 


was  just  above  a  little  dam 
on  one  side  of  the  stream 
while    a    sewer    discharged 
on  the  opposite  bank.    The 
engineers'        measurements 
])roved  that  the  stream  did 
not    furnish    water   enough 
to  su])])ly  the  town  if  it  had 
not  been  reen forced  by  the 
sewage     poured     into     the 
pond.     The  d  e  p  u  t  a  t  i  o  n 
turned  i)ale  and  wobbled  at 
the    knees    upon    receiving 
this     disquieting     informa- 
tion.   They  had  not  another 
word    to    say.      Dr.    Dixon 
thereupon    dismissed   his   callers   with   a 
funny   story ;  but  somehow,  though   the 
laugh  came  at  the  proper  place,  it  seemed 
to    lack    spontaneity    and    sprightliness. 
The   changes    ordered    were   made   with 
alacrity. 

These  are  but  samples  of  the  opposi- 
tion  which  the   department   encountered 


The  St.\te  Nurse  Finds  a  P.\tient. 


in  almost  everything  it 
undertook  at  first.  How- 
ever, that  is  only  the 
dark  side  of  the  story. 
^^'hile  bills  were  repeat- 
edly introduced  in  the 
legislature  to  abolish  the 
department  of  health  or 
to     restrict     its     powers 
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they   all    died    a   sudden    death.       Then 
some    foolish    candidates    in    the    cam- 
-paign  of  1910  thought  to  make  political 
capital  out  of  the  supposed  opposition  to 
-the  department.     With  fine  sarcasm  they 
alleged  that  the  next  move  of  the  health 
department  would  be  to  compel  farmers 
to  filter  water  for  their  ducks  to  swim 
in,  and  to   Pasteurize  the  swill   for  the 
hogs.     The   sarcastic   ones   sufifered   the 
usual    fate   of    those     who     interfere    in 
family     quar- 
rels ;  which  is 
to    say.    both 
parties  turned 
on   them   and 
rended     them 
limb    from 
limb,      politi- 
cally     speak- 
ing.   In  other 
words,    the 
voters    didn't 
do  a  thing  to 
them.     The 
next     legisla- 
ture   appro- 
priated      $3.- 
657,248,      for 
the  use  of  the 
department  of 
health  in  1911 
and    1912,   as 
its      way      of 
saying    that 
Pennsylvania 
had    entire 
confidence    in 
Dr.   Dixon 
and    that    he 

might  go  as  far  as  he  liked.  All  this 
seems  to  bear  out  Dr.  Dixon's  theory 
that  sanitary  sins  are  committed  through 
ignorance ;  and  that  most  people  are  wil- 
ling to  do  right  when  shown  how. 

Since  the  department  of  health  was 
created  in  1905  a  grand  total  of  $8,558,- 
048  has  been  appropriated  for  its  use  up 
to  the  end  of  1912.  Never  before  has 
money  been  so  freely  spent  for  the  con- 
servation of  human  life.  The  results 
have  more  than  justified  the  expenditure, 
for  the  work  of  the  department  has  been 
a  spectacular  success. 

The  decrease  in  the  annual  death  rate 
brought  about  by  the  measures  initiated 
by  the  department  of  health  means  that 


in  round  numbers  27.000  persons  who 
under  former  conditions  would  have 
died  within  the  state  within  the  four 
years  ending  with  1911  are  alive  today. 
Prof.  Irving  Fisher,  of  Yale  University, 
one  of  the  foremost  of  American  econo- 
mists, has  estimated  the  worth  to  society 
of  the  average  life  lost  by  preventable 
diseases  at  $1,700.  Taking  this  as  a 
basis,  the  economic  value  of  the  lives 
saved   by   the   Pennsylvania   department 

of  health  so 
far  reaches 
the  impres- 
sive total  of 
$45,900,000. 
Deducting  the 
total  expendi- 
tures of  the 
department, 
$6,719,424 
(one-half  the 
current 
appropriation 
lieing  for  the 
year  1912) 
gives  a  net 
profit  of  $39.- 
18  0,576, 
which  is  583 
]5er  cent  on 
the  invest- 
ment. 

Or,  to  fig- 
ure it  another 
way,  the  av- 
erage cost  of 
saving  one 
life  has  been 
$19  9.19. 
Frederick  Hoffman,  statistician  of  the 
Prudential  Insurance  Company,  esti- 
mates the  average  net  economic  value 
of  a  man,  that  is,  the  selling  value  of  his 
product  less  the  cost  of  materials,  the 
wear  of  machinery  and  the  cost  of  living 
for  the  man  and  his  family,  at  $300  a 
year  for  the  normal  period  of  industrial 
activity,  which  is  from  the  15th  to  the 
65th  year.  On  this  basis  the  State  of 
Pennsylvania  is  enriching  itself  by  a  net 
profit  of  fifty  per  cent  per  year  on  every 
$200  invested  in  saving  life  through  its 
department  of  health.  The  actual  profit 
is  much  greater,  for  part  of  the  appro- 
priations have  been  invested  in  perma- 
nent   improvements ;    and,    besides,    the 


Patients  at  the  Mont  Alto  Tuberculosis  Sanitarium  Making 
Sputum  Cups  and  Napkins  for  the  State  Dispensaries. 
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effect  of  all  sanitary  work  is  cumulative. 
The  longer  the  work  is  continued  the 
greater  the  benefits  and  the  less  the 
average  cost  per  life  saved. 

These  figures  are  fascinating  so  long 
as  they  apply  to  others.  But  what  man 
is  willing  to  consider  his  own  life  from 
the  standpoint  of  his  economic  value  to 
society?  He  wants  to  live,  and  he  ex- 
pects the  state  to  protect  his  inalienable 
right  to  life,  liberty  and  tlic  ])ursuit  of 
happiness,  regardless  of  any  (|uestion  of 
cost  or  economic  value.  And  how  is  the 
human  suffering  and  sorrow  averted  by 
the  prevention  of  sickness  and  death  to 
be  computed?  The  better  way  is  to 
leave  questions  of  economic  value  out  of 
consideration  and  to  judge  the  depart- 
ment of  health  by  the  reductions  in  the 
sick  rate  and  death  rate  it  has  brought 
about. 

In  1906,  56.5  persons  out  of  every 
hundred  thousand  in  Pennsvlvania  died 
of  tvphoid  fever;  in  1907,  50.3;  in  1908, 
34.4;  in  1910,  24.5.  This  means  that 
there  are  now  living  more  than  2,400 
])ersons  who,  had  the  death  rate  of  1906 
prevailed  in  1910,  would  have  died  of 
typhoid.  In  the  same  time  the  death 
rate  from  pulmonary  tuberculosis  fell 
from     129.6    per    hundred  thousand  to 


117.4.  This  means  the  saving  of  about 
one  thousand  lives  annually.  From  Oc- 
tober, 1905,  when  the  Health  Depart- 
ment began  the  free  distribution  of  diph- 
theria antitoxin  among  the  poor  down 
to  December,  1910,  27,318  cases  of  this 
dread  disease,  mostly  little  children,  were 
treated  with  the  life  saving  sennn.  Sta- 
tistics show  that  without  antitoxin  42 
out  of  every  100  of  these  children  would 
probably  have  died ;  but  with  the  aid  of 
the  State's  antitoxin  the  deaths  were 
reduced  to  2,324.  and  the  death  rate  was 
reduced  to  8.50.  P>ee  antitoxin  was 
also  given  for  immunization  purposes  in 
20,294  cases  that  had  been  exposed  to 
the  disease.  All  but  3?)?  of  these  were 
absolutely  protected  against  diphtheria. 
The  actual  saving  of  child  life  resulting 
from  the  state's  free  distribution  of 
diphtheria  antitoxin  to  the  end  of  1910 
was  9,152  lives.  The  death  rate  from 
measles  has  been  reduced  from  21  per 
hundred  thousand  in  1906  to  11  in  1910; 
the  death  rate  from  whooping  cough  has 
been  reduced  from  22  to  16,  and  so  on 
through  the  whole  long  list  of  contagious 
diseases. 

In  1906  the  Pennsylvania  death  rate 
per  thousand  was  16.5  ;  in  1908  it  had 
dropped   to    15.7.     At   first   glance   this 


M.AKING  .AN   EX.AMINATION  OF  A  YOUNGSTER'S  N.ASAL  P.ASS.AGES. 
Overseeing  the  children  in  Pennsylvania's  public  schools  is  going  to  keep  a  thousand  medical  inspectors  busy. 
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does  not  seem  a  remarkable  reduction; 
but  it  means  that  had  the  death  rate  of 
1906  prevailed  in  1908.  5,914  more  per- 
sons would  have  died  than  actually  suc- 
cumbed. In  1910  the  death  rate  was 
15.6.  Had  the  1906  rate  prevailed  in 
that  year  6,898  more  men,  women  and 
children  now  living  and  presumably  in 
good  health  and  spirits,  would  have 
died. 

These  splendid  results  have  been  made 
possible  in  the  first  place  by  laws  which 
give  the  commissioner  of  health  the 
necessarv    authoritv    to    do   things,    and 


suppression  of  disease."  The  commis- 
sioner is  given  power,  without  any 
qualifications  or  restrictions,  to  abate 
nuisances.  His  agents  are  empow- 
ered to  enter  and  examine  any  prem- 
ises in  the  state.  He  may  issue  war- 
rants for  the  arrest  of  those  who  disobey 
his  rules  and  regulations  and  he  can  sub- 
poena witnesses  and  "compel"  them  to 
testify  in  any  matter  relating  to  the  work 
of  his  department.  To  disobey  any  order 
or  regulation  of  the  department  of  health 
is  a  misdemeanor  punishable  by  fine  or 
imprisonment  or  both. 

The  organization  under  which  the  au- 
tocratic powers  of  the  commissioner  are 
exercised  is  an  intricate  network,  the 
wires  of  which 
designedly  cross 
each  other  at  so 
many  points  that 
there  are  ample 
checks  on  every- 
thing done  by 
employes  of  the 
department  and 
upon  everything 
that  in  any  way 
may  afifect  the 
public  health. 
The  department 
n  o 


Hall  That  Was  Used  a 

Temporary  Hospital 

During  .^n  Epidemic 

OF  Typhoid  Fever 

at  Lime  Ridge. 

In  four  years  the  Pennsy 

vania  state  board  of  health 

has     saved     2.400    persons 

who    would    have    died    of 

typhoid. 

that  means  practic- 
ally unlimited 
power.  It  is  made 
"The  duty  of  the 
commissioner  of 
health  to  protect 
the  health  of  the 
people  of  the  state 
and  to  determine 
and  to  employ  the 
most  efficient  and 
practical  means  for 
the  prevention  and 


In  the  Woman's  Ward  During  the  Tvphoid  Fever  EplDE^ 
Lime  Ridge,  Penna. 
This  epidemic  was  started  by  germ-laden  ice-cream. 
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chances,    and    nothinf^    has 
been  overlooked. 

For  instance,  many  phy- 
sicians thouglit  the  law  re- 
quirint^"     them     to     re]iort 
births       and       deal  lis 
didn't   mean   them. 
After     sixty     doctors 
had  been  arrested  and 
fined    in    one    day    in 


Using  thk  Multiple  Stethoscope— .^n  Instrument 

Which  Enables  Several  Physicians  to  Listen 

Simultaneously  to  Sounds  Produced 

IN  the  Chest. 


Philadelphia  for  neglecting"  their  duty 
in  this  regard,  a  batch  of  sixteen  in 
Scranton  on  another  day,  and  large 
batches  in  other  cities,  the  doctors 
reached  the  unanimous  conclusion  that 
at  least  some  laws  in  Pennsylvania 
mean  exactly  what  they  say.  Since  this 
conclusion  was  reached  Pennsylvania 
mortuary  statistics  have  so  improved 
that  the  United  States  census  bureau  has 
found  them  within  one  per  cent  of  ab- 
solute accuracy. 

One  of  the  nine  bureaus  into  which 
the  department  of  health  is  divided  is 
called  the  division  of  medical  inspection. 
It  consists  of  a  chief  medical  inspector 
with  an  office  stafif  and  a  field  staff  made 
up  of  a  medical  inspector  in  each  county 
and  as  many  health  officers  and  visiting 
nurses  as  may  be  required.  The  county 
medical  inspector  directs  all  quarantine 


measures,  is  frequently  called  to  see 
those  sick  with  communicable  diseases, 
enforces  the  department's  regulations 
for  the  sale  of  milk  in  premises  infected 
with  diphtheria,  scarlet  fever,  typhoid 
and  other  diseases  and  supervises  the 
sanitary  conditions  of  his  county  in  gen- 
eral. The  division  of  medical  inspection 
conducts  a  campaign  of  sanitary  educa- 
tion reaching  dairy  farms  and  public 
schools.  Twice  a  year  health  officers 
visit  all  premises  which  market  milk,  and 
there  are  some  seventy-five  thousand  of 
them.  Twice  a  year  the  health  officers 
visit  all  the  thirteen  thousand  public 
schools  in  the  State  and  make  full  re- 
ports on  the  sanitary  condition  of  school 
room,  grounds,  outbuildings  and  water 
supply. 

One  of  the  newest  tasks  of  the  di- 
vision of  medical  inspection  is  the  ex- 
amination of  pupils  in  public  schools, 
an  undertaking  which  will  keep  a 
thousand  inspectors  busy.  A  trial  test 
in  three  counties  to  ascertain  whether 
such  an  inspection  was  needed  or  not 
revealed  the  astonishing  fact  that  more 
than  half  the  pupils  were  abnormal  in 
some  way.  Numerous  incipient  cases 
of  contagious  disease  were  discovered  by 
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Twenty  Cases  of  Tuberculosis  in  This  House  in  Two  Years. 

The  health  department  traced  eleven  others  which  developed  here.    Six  of 

these  cases  were  due  to  lack  of  proper  disinfectants. 


this  means  in  time  to  prevent  epidemics. 

Whenever  a  case  of  contagious  dis- 
ease is  reported  the  house  is  immediately 
placed  under  quarantine  by  a  health 
officer  who  explains  the  necessity  there- 
for, gives  instructions  for  caring  for  the 
patient  and  preventing  the  spread  of  the 
disease  and  leaves  a  circular  of  printed 
directions 
couched  in 
simple  1  a  n- 
guage.  Li- 
brarians of 
])  u  b  1  i  c  li- 
b  r  a  r  i  e  s  , 
school 
teachers 
and  Sunday 
school 
teachers 
are  at  once 
notified  of 
the  quaran- 
tine that 
they  may  be 
on  their 
guard 
against  any 
possible  vio- 
1  at  ion.     If 

the  patient  is  too  poor  to  pay  for  med- 
ical treatment  the  medical  inspector  at- 
tends the  case  and  if  necessary  a 
visiting  nurse  also  calls.  In  cer- 
tain cases  the  wage  earner  of  the  family 
is  given  a  permit  to  work  provided  he 
agrees  not  to  come  in  contact  with  the 
patient  or  any  one  attending  him.  If  the 
family  sells  milk  the  health  officer  sees 
that  an  outsider  attends  to  the  milking 
or  that  the  cows  are  sent  away  to  be 
cared  for.  Great  pains  are  taken  to  safe- 
guard the  public  health  without  inter- 
rupting the  family  income  whenever  that 
is  possible  and  never  to  try  to  enforce  a 
rule  without  first  explaining  the  neces- 
sity for  it.  By  this  policy  the  Depart- 
ment secures  the  co-operation  that  makes 
for  effectiveness. 

When  the  patient  recovers  or  dies 
the  house  is  thoroughly  disinfected 
by  a  health  officer.  Great  stress  is  laid 
on  disinfection.  A  horrible  example  dis- 
covered by  the  Department  is  a  house 
that  was  occupied  by  three  different  fam- 
ilies in  ten  years  in  which  twenty  cases 
of  tuberculosis  developed.     Nine  died  in 


the  house,  while  several  others  have  died 
since  leaving.  All  this  might  have  been 
prevented  by  disinfecting  the  house  after 
the  first  case.  So  strongly  has  the  public 
been  impressed  with  the  importance  of 
disinfection  by  the  educational  campaign 
of  the  Health  Department  that  they  tell 
of  one  farmer  who  walked  twenty  miles 

to  get  a 
health  of- 
ficer to  dis- 
infect  his 
house  after 
a  death 
from  tuber- 
culosis. 

Even  yet, 
though, 
there  are 
some  who 
do  not  ap- 
preciate the 
importance 
of  disinfec- 
t  i  o  n.  A 
member  of 
the  legisla- 
ture made  a 
special  trip 
to  Harris- 
burg  to  have  the  regulations  regarding 
disinfection  suspended  or  modified  for  a 
constituent  whose  family  included  an 
aged  grandmother.  The  chief  medical 
inspector  refused  to  relax  the  rules  but 
he  did  instruct  the  health  officer  to  con- 
sult the  convenience  of  the  householder 
in  disinfecting  and  to  make  as  many  trips 
as  might  be  necessary  to  do  the  work 
without  causing  the  grandmother  any 
discomfort. 

In  the  frequent  typhoid  epidemics  the 
Department  either  assumes  control  of 
the  situation,  drawing  upon  an  ample 
emergency  fund  for  whatever  sums  may 
be  needed,  or  it  co-operates  with  the 
local  health  board  if  that  body  gives 
sufficient  evidences  of  its  ability,  as  cir- 
cumstances may  seem  to  require.  Some 
twenty-three  such  epidemics,  some  of 
which  were  of  large  proportions,  have 
been  handled  in  whole  or  in  part  by  the 
department  of  health.  When  an  epidemic 
broke  out  in  Nanticoke,  a  mining  town 
of  fourteen  thousand  inhabitants,  for 
example,  the  Health  Department  took 
charge.      The    source   of    infection    was 
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traced  to  a  sinc^lc  case  two  months  earlier 
which  liad  contaminated  the  creek  that 
furnislied  the  water  snpply.  An  emer- 
gency hospital  was  organized,  visiting 
nurses  were  sent  from  house  to  house  to 
instruct  in  exact  methods  of  disinfection, 
the  water  supply  was  disinfected  with 
suli:)hate  of  copper,  every  premise  in  the 
entire  community  was  visited  and  re- 
visited until  it  was  certain  that  every 
menace  to  health  had  hecn  abolished  and 
sewage  disposal  on  individual  estates  was 
supervised.  Warning  placards  were 
posted  everywhere  urging  the  boiling  of 
water  and  the  Pasteurizing  of  milk.  The 
most  rigid  sanitary  measures  were  en- 
forced from  the  source  of  the  water 
supply  to  the  ultimate  disposal  of  sew- 
age. When  the  disease  was  under  con- 
trol the  reservoir  which  supplied  X anti- 
coke  and  other  towns  was  emptied, 
cleaned  and  disinfected. 

Every  watershed  in  the  state  is  being 
gone  over  by  employes  of  the  division 
of  sanitary  engineering.  Every  house 
is  visited.  Up  to  August  1,  1911.  34,481 
private  sources  of  stream  pollution  have 
been  abated,  while  thousands  more  have 
been  stopped  through  the  moral  influ- 
ence of  this  work.  Eighty-nine  modern 
sewage  disposal  plants  have  been  built 
or  are  under  construction  under  plans 
approved  by  the  Department.  Two  hun- 
dred and  eighty-four  municipalities  and 
private  sewerage  corporations  are  build- 
ing comprehensive  sewerage  systems  in 
accordance  with  plans  approved  by  the 
Department.  No  town  can  extend  its 
sewerage  system  without  the  approval 
of  the  Department  of  Health.  Already 
86  modern  water  filtration  plants  have 
been  approved  by  the  Department. 

Pennsylvania  has  some  forty  thousand 
cases  of  tuberculosis  within  its  borders. 
To  stamp  out  this  plague  the  department 
of  health  uses  two  and  a  half  times  as 
much   money   as   is   spent  on   its   other 


work.  A  tuberculosis  sanitarium  with  a 
thousand  patients  is  maintained  at  Mont 
.Mto  in  the  southern  part  of  the  state 
while  two  others  with  a  capacity  of  350 
each  have  just  been  completed.  To  sup- 
plement these  sanitariums  there  are  11.5 
free  dispensaries  scattered  throughout 
the  state  where  222  medical  men  and 
110  nurses  look  after  those  who  are  too 
poor  to  care  for  themselves.  Up  to  June 
30,  1911,  41,792  poor  patients  have 
received  attention  at  the  free  dispens- 
aries. Milk  and  oil,  paper  handkerchiefs 
and  sputum  boxes  which  can  be  burned 
after  use  are  provided  by  the  State  for 
tubercular  patients  who  are  unable  to 
provide  such  things  for  themselves. 

Free  diphtheria  antitoxin  can  be  ob- 
tained at  656  stations  throughout  the 
state,  tetanus  antitoxin  from  67  stations. 
The  diphtheria  remedy  can  be  obtained 
in  a  few  hours  at  most  in  any  part  of  the 
state,  while  the  tetanus  antitoxin  is  ac- 
cessible from  any  locality  within  24 
hours. 

For  efficiency  and  enthusiasm  the 
Pennsylvania  department  of  health  is  a 
wonder.  The  Commissioner  sets  the 
pace  by  working  an  average  of  fourteen 
hours  a  day.  That  means  fourteen  hours' 
work,  and  not  four  hours'  work  and  ten 
hours  "out  to  lunch,"  for  Dr.  Dixon 
usually  eats  his  luncheon  and  his  dinner 
at  his  desk.  His  example  seems  to  be 
contagious.  They  tell  a  story  of  a  health 
officer  who  worked  until  midnight  during 
a  smallpox  epidemic,  then  arose  at  3 
o'clock  in  the  morning  to  run  down  a 
"contact"  away  out  in  the  mountains, 
thus  checking  the  further  spread  of  the 
epidemic. 

It  is  such  a  spirit  as  this  everywhere 
in  the  Department  which  is  spreading  the 
gospel  of  health  into  the  remotest  cor- 
ners of  darkest  Pennsylvania.  Perhaps 
in  time  some  of  that  gospel  may  be  car- 
ried beyond  the  boundaries  of  the  state. 


O  C 


POWERFUL    TURBINE    A    MERE    TOY 

By 
HENRY    JEVONS 


AT.AIOST    any   evening-   last   fall   a 
/%         tall,    spare    man,    whose    dis- 
/   %       conraged     looking-     mustache 
/      \     remains  a  glossy  black  with- 
A,         JL  out  any  aid  from  the  barber 
in   spite   of  the   fact   that   its   wearer   is 
well   past  his   fiftieth   year,   might   have 
been    seen    wending    his    dignified    way 
down  East  Thirty-eighth  Street  toward 
First  Avenue,  New  York  City.     He  was 
a  man  who  would  attract  attention  any- 
where,   but    especially    on    East    Thirty- 
eighth  Street,  which  is  not  a  thorough- 


fare one  would  choose  for  an  evening 
stroll,  unless  one  chanced  to  be  hard  up 
for  strolls.  If  the  tall  man  had  been 
shadowed  he  would  have  been  seen  in- 
variably to  disappear  within  a  massive 
brick  building  which  covers  the  entire 
block  between  Thirty-eighth  and  Thirty- 
ninth  streets,  First  Avenue  and  that  part 
of  Long  Island  Sound  miscalled  "East 
River". 

Had  the  phenomenon  been  further  in- 
vestigated, this  building  would  have 
been  found  to  be  a  place  of  extraordinary 


THE   EXPERTS  LAUGHED-AT  FIRST-WHEN  TOLD  THIS  TURBINE  RAN   16.000  REVOLUTIONS 

TO  THE  MINUTE. 

Tesla  turbine  of  two  hundred  horse  power.    The  upper  part  of  casing  is  removed  to  show  the  rotor,  which  is  18  inches 

in  diameter  and  measures  Wz  inches  across  the  face. 
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interest,  tor  vari- 
ous reasons.  To- 
gether with  its  twin 
covering",  the  next 
block  north,  it  con- 
stitutes the  Water- 
side Station  of  the 
New  York  Edison 
C  o  m  p  a  n  y,  the 
largest  steam  pow- 
er plant  in  the 
world.  Of  still 
greater  interest 
than  its  size  is  the 
fact  that  ever  since 
it  was  built  there 
could  be  f  o u  n  d 
within  its  thick 
walls  the  living  his- 
tory of  the  evolu- 
tion of  the  steam 
engine  epitomized 
and  in  action.  Un- 
like all  other  his- 
tories of  the  steam 

engine,  the  opening  chapter  did  not  begin 
with  the  exploits  of  Hero,  of  Alexandria. 
120  years  before  Christ,  but  started  in 
several  pages  ahead  of  October.  1901,  on 
which  date  the  plant  sent  out  its  first 
electrical  impulse. 

When  the  New  York  Edison  Company 
decided  to  build  Waterside  Station  it 
took  the  bridles  off  the  engineers  and 
allowed  them  to_go  as  far  as  they  liked 
in  designing  a  plant  that  would  be  the 
last  word  in  steam  engineering,  for  the 
plant  was  intended  to  be  big  enough  to 
meet  all  demands  for  years  to  come. 
Power  was  furnished  by  vertical,  three 
cylinder  compound  engines  of  5,000 
horse  power,  which  were 
something  marvelous  both 
in  size  and  economy,  eleven 
years  ago.  But  before  steam 
had  been  turned  on  for  the 
first  time  the  Curtis  turbine 
had  thrown  down  the 
gauntlet  to  reciprocating 
engines  of  whatever  size  or 
kind,  offering  to  give  them 
cards  and  spades  and  beat 
them  out  in  the  matter  of 
economy.  So  a  turbine  of 
2,000  horse  power  was  in- 
stalled almost  at  the  begin- 
ning to  show  what  it  could 


NiKOL.A.  Tesla.   the   Hung.\rian    Scientist  of  Tre 
MENDOus  Imagination.  Who  Has  Built  Some- 
thing "Practical"  for  the  Engineers. 


considered 


.^N  "Insignificant  Trifle." 

Rotor  of  the  tiny  turbine  that  di 

velops  110  horse  power. 


do.  It  did  so  well 
that  a  turbine  of 
10.000  horse  power 
soon  took  its  ])lace 
beside  the  i)ioneer. 
All  the  various  ex- 
ami)les  of  different 
periods  in  the  evo- 
lution of  the  steam 
engine  worked  to- 
gether in  harmony, 
sending  their  cur- 
rents out  over  the 
same  wires  in  one 
united  stream  to 
light  the  Great 
White  Way  and 
more  useful,  if  less 
popular,  places. 

Before  the  plant 
could  be  started  up 
the  company  real- 
i  z  e  d  that  forty 
thousand  horse 
power,  instead  of 
being  enough  to  meet  all  demands  for 
years,  wasn't  even  enough  to  begin  busi- 
ness with :  so  the  architect  was  routed 
out  of  bed  and  told  to  get  bus)-  on  an 
extension.  Since  then  neither  architect 
nor  engineer  have  had  time  to  go  out  to 
lunch,  for  the  plant  has  been  steadily 
increasing  in  capacity  until  now  it  aggre- 
gates approximately  three  hundred  thou- 
sand horse  power,  and  it  is  still  growing 
night  and  day.  At  the  present  time  the 
company  is  replacing  its  vertical  com- 
pound engines  of  5,000  horse  power 
with  Curtis  steam  turbines  of  27,000 
horse  power,  by  far  the  largest  steam 
engines  the  world  has  ever  seen.  A 
single  one  of  these  monsters  would  sup- 
ply electric  current  enough 
to  meet  the  requirements  of 
a  city  of  250,000  inhabit- 
ants ;  yet  one  of  them  takes 
up  no  more  space  than  that 
occupied  by  the  vertical 
compound  engines  of  one- 
fifth  their  power. 

This  may  seem  to  be 
going  some,  yet  the  evolu- 
tion of  the  steam  engine  is 
proceeding  at  such  a  ter- 
rific pace  that  even  so  per- 
severing a  corporation  as 
the  Edison  Company  might 
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be   pardoned    for    feeling    discour- 
aged.    In  a  gloomy  corner  of  this 
titantic  power  plant  a  new  idea  has 
sprouted  which  may  oblige  the  Edi- 
son Company  to  send  the  first  of 
its  27.000  horse  power  Curtis  tur- 
bines to  the  scrap  heap  before  the 
last  one  can  be  installed.     And  this 
brings  us  back  to  the  tall  man. 
He  is  none  other  than  Nikola 
Tesla,  whom  the  American  Insti- ' 
tiite  of  Electrical  Engineers,  by 
vote     of     its     members,     placed 
seventh  in  the  list  of  the  greatest 
twenty-five    names    in    electrical 
science.     Tesla    has    invented    a 
steam  turbine.    Of  course  this  in 
itself  is  nothing  worth  mention- 
ing, for  everybody  who  is  any- 
body has  invented  a  steam  tur- 
b  i  n  e.    A  n  d  a  s 
there   are  steam 
turbines    aggre- 
gating 5,166.000 
horse   power 
hard  at  work  in 
the     United 
States    today, 
nearly     all      in- 
stalled   within 
the   last    six 
years,  there 
is   nothing 
sensational 
in  the  mere 
existence  of 
such  a  prime 
mover. 

But  Tesla's 
turbine  is 
different. 
Everything 
that  Tesla 
does  is  dif- 
ferent. In- 
st e  a  d  of 
studying  for 
the  priest- 
hood as  his 
father 

wished,  Tesla  went  out  to  the  stable  at 
his  home  in  far-off  Hungary  one  day 
when  he  was  very  much  younger  than 
he  is  now  and  tried  to  fly  from  the  roof 
with  no  other  aid  than  that  afforded  by 
an  old  umbrella.  The  next  six  weeks  he 
spent  in  bed.     Since  then  he  has  been 


Could  Be  Covered  with  a  Hat. 
OF  no  Horse  Pow 


careful    to    keep    his    cor- 
poreal   substance    on    solid 
but  his  fancy  es- 
says   some    marvelous 
flights.     It   was   Tesla,   for 
instance,   who  proposed  to 
signal     from 
Long    Island   to 
the     people     on 
Alars   by   means 
of    Hertzian 
waves    of 
exceptional 
force.     It 
was      Tesla, 
too,     w  h  o 
conceived 
the    idea    of 
wireless 
transmission 
of  power, 
not   to   mention 
other    enterprises 
daringly      original. 
All    this    goes    to 
show     that     while 
Tesla    has    a    long 
list  of  practical 
achievements    to 
his  credit  he  is,  in 
many    things,    dec- 
ades, if  not  centur- 
ies,   ahead    of    his 
times. 

When  such  a 
man  turns  his  at- 
t  e  n  t  i  o  n  to  the 
things  of  every  day 
life  he  may 
confidently 
be  counted 
upon  to 
produce 
something 
original.  As 
every  one 
who  is  in- 
formed 
upon  the 
s  u  b  j  e  c  t 
knows,  the  fundamental  feature  of  the 
steam  turbine  is  a  wheel  bearing  upon 
its  periphery  a  series  of  vanes  or  buckets. 
A  jet  of  steam  blowing  upon  the  buckets 
pushes  the  wheel  around  and  thus  gen- 
erates power.  Many  variations  have  been 
embroidered  upon  this   elementary  fea- 
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tare  to  produce  the  U^u"-  list  of  turbines 
upon  the  market ;  but  in  none  of  them  is 
the  bucket  dispensed  with.  It  took  Tesla 
to  do  that,  though  E.  C.  Thrupp,  of 
England,  tried  to  do  it  eleven  years  ago. 
and  others  have  also  tinkered  vainly  at 
the  idea. 

Tesla's  turbine  is  the  ai)otheosis  of 
simplicity.  Its  working  parts  consist  of 
nothing  in  the  world  but  some  smooth 
disks  of  steel  only  one  thirty-second  of 
an  inch  in  thickness  mounted  about  seven 
sixty-fourths  of  an  inch  apart  u])on  a 
shaft.  This  assemblage  of  disks  u])on  a 
shaft,  called  a  "rotor."  being  placed 
within  a  steam-tight  steel  casing  in  which 
is  an  opening  on  the  periphery  to  admit 
steam  and  another  at  the  center  of  one 
side  to  allow  it  to  escape,  completes  the 
turbine.  Lacking  the  essential  element 
of  a  turbine,  the  bucket,  it  really  isn't  a 
turbine;  but  as  the  inventor  has  not  yet 
had  time  to  think  up  a  suitable  name  for 
it  the  familiar  designation  must  answer 
present  purposes. 

To  go  into  more  minute  particulars, 
the  opening  for  the  admission  of  steam 
is  placed  so  that  the  jet  strikes  the 
periphery  of  the  disks  tangentially.  As 
for  the  disks  themselves,  a  part  of  their 
center  is  cut  away  as  near  as  possible  to 
the  shaft  so  that  there  are  three  passages 
from  side  to  side  parallel  with  the  shaft 
at  equal  distances  apart.  At  one  side  of 
the  casing  opposite  these  openings  is  the 
exhaust  port. 

At  first  glance  it  might  appear  that 
when  steam  was  admitted  it  would 
simply  blow  through  between  the  disks 
and  out  at  the  exhaust  port  without 
causing  the  rotor  to  turn  over.  And 
really  it  almost  does  this,  but  not  quite. 
Striking  the  periphery  of  the  disks  at  a 
tangent  the  steam  does  follow  a  short 
curve  to  the  center  at  first,  but  still  the 
curve  is  long  enough  to  allow  the  steam 
to  begin  to  push  the  disks  around.  As 
the  disks  begin  to  revolve  the  steam 
follows  them  part  way.  thus  increasing 
the  distance  it  has  to  travel  to  reach  the 
outlet  and  at  the  same  time  giving  it  a 
greater  hold  upon  the  surface  of  the 
disks.  This  process  continues  until  the 
rotor  has  attained  full  speed,  when  the 
steam  is  pursuing  a  spiral  course  from 
inlet  to  outlet  which  takes  it  several 
times  around  the  disks  in  a  course  six 


or    seven    feet    long    before    it    finally 
escapes. 

Tesla's  turbine  is  so  violently  opposed 
to  all  precedent  that  it  seems  unbeliev- 
able, even  when  you  see  it  at  work.  In 
the  reciprocating  engine  the  steam  has 
the  immovable  cyliiider  head  to  brace 
itself  against  while  it  expands  and 
])ushes  the  movable  piston  ahead  of  it. 
In  the  reaction  turbine  it  follows  exactly 
the  same  principle,  expanding  between 
fixed  buckets  on  the  sides  of  a  chamber 
and  buol<ets  on  the  rotor.  Even  in  the 
impulse  turbine  there  are  buckets  to  give 
the  steam  a  purchase.  In  the  Tesla  tur- 
bine there  is  not  so  much  as  a  scratch  for 
the  steam  to  grip — nothing  but  smooth 
steel. 

But  the  advantages  of  the  earlier 
forms  of  the  steam  turbine  and  the  seem- 
ing disadvantages  of  the  Tesla  motor 
are  more  apparent  than  real.  Steam  is  a 
fluid ;  and  when  any  fluid  is  used  as  the 
medium  through  which  power  is  devel- 
oped the  most  economical  results  are 
obtained  when  the  changes  in  velocity 
and  direction  of  the  current  are  made  as 
gradual  and  easy  as  possible.  A  diagram 
of  the  path  followed  by  a  jet  of  steam 
in  a  reaction  turbine  w^ould  look  like  the 
thread  from  an  old  chain  stitch  sew^ing 
machine  ravelled  out  and  thrown  down 
loose.  With  such  a  zigzag  course  de- 
structive eddies,  vibration  and  shocks  are 
inevitable.  This  is  not  saying  that  steam 
turbines  are  not  highly  ef^cient.  for  they 
are ;  but  still  they  are  a  long  way  short 
of  perfection.  Another  point  that  counts 
against  the  impossibility  of  attaining  the 
ideal  with  the  older  forms  of  turbines  is 
their  delicate  and  difficult  construction. 
The  large  ones  contain  many  thousand 
blades  or  buckets,  each  one  of  which  has 
to  be  machined  and  fitted  separately. 
\\'hile  turbines  are  much  more  econom- 
ical than  reciprocating  engines  in  their 
own  particular  field  they  are,  neverthe- 
less, costly  to  build  and  maintain. 

Tesla  gets  the  cost  of  construction  and 
maintenance  down  to  an  irreducible 
minimum  by  the  extreme  simplicity  of 
his  turbine.  He  can  do  this  because  he 
approaches  the  problem  from  an  entirely 
new  angle.  Instead  of  developing  power 
by  pressure,  reaction  or  impact  on 
buckets  or  vanes  he  depends  upon  the 
properties    of    adhesion    and    viscosity 
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which  are  common  to  all  fluids,  including 
steam. 

The  characteristic  of  viscosity  is  best 
exemplified  by  cold  molasses.     Any  one 


unduly  vivid  imagination  required  to 
figure  out  what  would  happen  if  a  stream 
of  cold  molasses  were  directed  against 
the    rotor    of   a   Tesla   turbine.     There 


TESLA'S  TURBINE    OF  200    HORSE  POWER   EQUIPPED    WITH  GAUGES  FOR 

TESTING. 

It  stands  on  a  basf  20  bv  35  inches,  and  measures  onlv  five  feet  from  floor  to  top 
of  throttle  valve. 


who  has  had  to  go  out  to  the  smoke 
house  in  winter  to  draw  a  pitcher  of 
molasses  for  the  matutinal  buckwheats 
does  not  need  to  look  in  the  dictionary 
to  ascertain  what  viscosity  is.     Nor  is  an 


would  be  such  an  excess  of  viscosity  that 
nothing  whatever  would  happen  except 
the  machine  would  be  all  mussed  up.  But 
by  heating  the  molasses  its  viscosity 
would  be  so  much  reduced  that  the  fluid 
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Plant  on  Long  Island  WhkreTesla  Has  Made  Some  Extra 
ORDINARY  Experiments  in  Electricity. 


mig^ht  trickle  down  slowly  be- 
tween the  disks. 

Water    has    much    slighter 
powers  of  adhesion  than  hot 
molasses,   but    it    does    pretty 
well,  even  at  that.     Test  the 
matter  by  twirlinc:  a  big-  but- 
ton by  twisting  strings  passed 
through  the  eyes  as  children 
do   to  make  a   familiar  play- 
thing, holding  the  rim  of  the 
button    in    a   basin    of    water. 
The    way    the 
water    will    fly 
will  show  very 
strikingly    how 
so  thin  a  liquid 
will   adhere   to 
a  smooth  disk. 

Steam  is  less 
adhesive  than 
water,  but  the 
difference  is  in 

degree  only,  not  in  kind.  When  steam  is 
admitted  to  the  Tesla  turbine  a  thin  film 
of  it  adheres  to  the  faces  of  the  disks  with 
tenacity  enough  to  exert  a  pull  in  the 
direction  in  which  the  jet  is  moving.  At 
the  same  time  the  steam  in  the  thin  space 
between  the  disks  is  also  held  back  by 
the  molecular  attraction  between  its  par- 
ticles and  tho.se  adhering  to  the  di.sks, 
which  is  another  way  of  expressing 
viscosity,  so  that  all  the  steam  between 
the  disks  is  helping  to  drag  the  rotor 
around.  Of  course  the  disks  do  not  move 
as  fast  as  the  steam,  for  the  velocity  of 
steam  is  very  great. 

If  the  disks  were  placed  too  far  apart 
the  greater  bulk  of  the  steam  would  flow 
swiftly  through,  like  the  current  in  a 
river  which  flows  more  swiftly  in  the 
center  than  near  its  banks,  without  doing 
any  useful  work ;  but  the  space  is  care- 
fully calculated  so  as  to  make  each  mole- 
cule of  steam  exert  a  long  pull,  a  strong 
pull  and  a  pull  all  together  with  its 
neighbors,  and  thus  do  all  the  work  it  is 
capable  of  doing  under  the  circum.stances. 

After  Tesla  had  worked  out  the  theory 
of  his  turbine  he  had  one  built,  then 
obtained  of  the  Edison  Company  permis- 
sion to  conduct  his  experiments  at 
Waterside  Station  where  there  is  an 
abundance  of  superheated  steam,  vacuum 
and  all  other  essentials,  including  sur- 
roundings which  might  be  supposed  to 


be  inspiring  in  such  an  undcr- 
iif^Li..  taking,  for  the  very  air  in  the 

great   buildings    seems   to   vi- 
brate with   irresistible  power. 
On  a  base  which  raises  it  a 
few    inches    above    the    steel 
floor  is  an  object  shaped  like  a 
cheese,  actually  no  bigger  than 
a  derby  hat  of  average   size. 
Within  the  black  casing  is  a 
rotor  made  u])  of  steel  disks 
in    diameter    and 
measuring    but 
two   inches 
across  the  face. 
Yet  this  insig- 
nificant     black 
cheese  makes  a 
fifty  kilowatt 
generator 
h  u  m  p     itself. 
Actually    it    is 
capable   of  de- 
veloping 110  horse  power.     It  has  to  be 
geared  down,  for  it  is  too  swift  for  any 
generator  that  ever  was  built. 

When  Tesla  escorted  the  first  install- 
ment of  guests  around  to  inspect  the 
new  turbine  he  remarked  casually  that 
it  ran  at  16,000  revolutions  per  minute. 
To  ask  any  engineer  to  believe  such  a 
tall  statement  was  putting  altogether  too 
great  a  strain  upon  credulity.  The  guests 
smiled  indulgently  and  winked  at  each 
other  behind  Tesla's  back.  But  when 
the  inventor  applied  a  revolution  counter 
that  bit  of  brass  mechanism  went  into 
spasms,  then  calmed  down  enough  to 
indicate  16,000  revolutions  a  minute, 
whereat  the  eyes  of  the  visitors  pro- 
truded until  they  were  unable  to  wink 
again  for  a  fortnight. 

Beside  this  first  Tesla  turbine  stand 
two  larger  ones,  coupled  together  by  a 
flexible  shaft  so  that  one  may  be  used  as 
a  brake  to  test  the  power  developed  by 
the  other.  Taking  steam  at  125  pounds 
pressure  and  exhausting  into  the  open 
air,  making  9,000  revolutions  per  minute 
this  larger  turbine  develops  200  horse 
power.  At  185  pounds  pressure  as  used 
by  its  big  neighbors,  it  is  capable  of 
developing  300  horse  power.  Yet  this 
new  turbine  stands  on  a  base  only  20  by 
3S  inches  and  measures  but  5  feet  from 
the  floor  to  the  top  of  the  throttle  valve. 
The  weight  is  only  400  pounds,  or  two 
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pounds  per  horse  power.  The  rotor  is 
composed  of  25  disks  18  inches  in  diam- 
eter, spaced  so  that  they  measure  3^ 
inches  across  the  face.  So  compact  is 
this  newest  of  steam  engines  that  one 
developing-  27,000  horse  power  would 
only  occupy  about  one-tenth  of  the  space 
required  for  the  wonderful  Curtis  tur- 
bines on  the  farther  side  of  the  room. 
The  pair  of  larger  turbines  are  thickly 
studded  with  gauges  of  various  sorts 
used  by  the  inventor  in  his  tests  and 
experiments. 

The  method  of  testing  the  capacity  of 
the  turbine  is  interesting.  The  two  tur- 
bines, exact  counterparts  of  each  other, 
are  connected  by  a  torsion  spring  which 
has  been  carefully  calibrated  so  that  its 
strength  is  accurately  known.  Steam  is 
admitted  to  the  turbine  used  as  a  brake 
in  the  direction  opposite  to  that  in  which 
the  disks  revolve.  On  the  shaft  of  the 
brake  turbine  is  a  hollow  pulley  in  which 
are  two  slots  diametrically  opposite  each 
other  with  an  electric  light  inside  close 
to  the  rim.  As  the  pulley  revolves  two 
flashes  of  light  are  seen  which  with  the 
aid  of  mirrors  and  lenses  are  carried 
around  so  that  they  fall  upon  two  re- 
volving mirrors  placed  back  to  back  on 
the  shaft  of  the  driving  turbine.  The 
mirrors  are  set  so  that  when  there  is  no 
torsion  on  the  spring  the  light  is  a  sta- 
tionary spot  at  zero  on  a  scale.  As  soon 
as  a  load  is  thrown  on  the  spring  the 
beam  of  light  moves  up  the  scale  which 
is  so  proportioned  to  the  spring  that  the 
horse  power  can  be  accurately  read 
from  it. 

In  various  tests  this  turbine  has  con- 
sumed 38  pounds  of  saturated  steam  per 
horse  power  per  hour,  which  is  a  high 
efficiency,  considering  that  the  steam 
only  gave  up  130  British  thermal  units, 
and  that  power  is  developed  in  a  single 
stage  instead  of  in  several  as  in  other 
turbines  or  in  triple  expansion  recipro- 
cating engines.  This  is  equivalent  to  a 
consumption  of  less  than  12  pounds  per 
horse  power  per  hour  of  the  superheated 
steam  with  the  high  vacuum  used  by  the 
monster  Curtis  turbines  near  by.  Tesla 
declares  that  with  a  large  multiple  stage 
turbine  of  his  own  type  he  will  be  able 
to  develop  97  per  cent,  of  the  available 
energy  in  the  steam,  and  this  with  a 
motor  weighing  but  a  quarter  of  a  pound 


per  horse  power  capacity.  Certainly  he 
is  doing  remarkable  things. 

A  notable  advantage  possessed  by  the 
Tesla  turbine  is  the  ease  with  which  it 
can  be  reversed.  The  great  drawback 
to  the  marine  turbines  now  in  use  is  the 
difficult}'  of  reversing.  It  is  necessary  to 
have  two  turbines  on  each  shaft :  one  for 
going  ahead  and  one  for  backing.  In 
the  Tesla  turbine  all  that  is  necessary  is 
to  shut  off  steam  on  one  side  of  the 
casing  and  admit  it  on  the  opposite  side. 
There  are  no  ponderous  levers  to  throw, 
no  reversing  mechanism  whatever,  no 
moving  parts  but  the  valves  in  the  steam 
pipes. 

Yet  more  marvelous  is  the  fact  that 
the  new  motor  is  as  well  adapted  to  the 
use  of  gas  as  of  steam.  For  years  dozetis 
of  inventors  have  racked  their  brains, 
squandered  their  money  and  sacrificed 
their  sleep  in  vain  efforts  to  produce  a 
practical  gas  turbine.  But  the  obstacles 
in  the  way  appeared  insurmountable. 
Tesla  has  solved  the  problem.  He  has 
two  gas  turbines  now  approaching  com- 
pletion which  are  to  be  sent  to  Europe. 
The  time  may  not  be  far  distant  when 
automobile  manufacturers  may  be  an- 
nouncing new  models  with  turbine 
motors.  The  gas  turbine  is  identical  with 
the  steam  turbine,  the  gasoline  being 
exploded  in  a  separate  combustion  cham- 
ber and  its  heat  reduced  by  a  spray  of 
steam  or  water  when  the  jet  is  intro- 
duced at  great  velocity  into  the  turbine. 

As  if  this  was  not  versatile  enough  for 
one  invention  the  Tesla  steam  and  gas 
turbine  is  also  a  pump  and  an  air  com- 
pressor. All  that  is  necessary  to  trans- 
form the  turbine  into  a  pump  is  to  take 
the  rotor  out  of  its  casing  and  put  it  into 
another  of  slightly  different  form, — a 
"volute"  casing,  the  engineers  call  it, 
and  reverse  the  direction  of  the  fluid. 
That  is,  the  water  to  be  pumped  enters 
through  the  center  of  the  side  casing, 
passes  through  the  interstices  between 
the  disks  from  center  to  circumference 
and  flows  out  through  the  periphery  of 
the  casing. 

The  same  molecular  adhesion  between 
the  disks  and  the  fluid  and  the  molecular 
attraction  between  the  film  adhering  to 
the  disks  and  the  fluid  between  them 
that  imparts  power  to  the  steam  turbine 
gives  force  to  the  stream  of  water  pass- 
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ing-  throuf:^li  the  pump  or  tlie  air  passing- 
through  the  compressor.  As  the  water 
enters  at  the  center  and  as  the  motion 
of  each  point  on  the  disk  is  circular  its 
particles  receive  an  impetus  always  at  a 
tangent  to  the  circular  paths  ;  and  so  it 
moves  in  a  spiral  path  from  center  to 
circumference.  If  the  outlet  is  wide  open 
there  is  little  resistance  to  flow  in  a 
radial  direction.  Pressure  in  the  casing 
of  the  pump  depends  upon  the  velocity 
of  the  particles  leaving  the  periphery  of 
the  rotor.  By  throttling  the  outlet  the 
pressure  is  increased  in  proportion  to  the 
speed  of  the  rotor,  velocity  being  con- 
verted into  pressure. 

The  capacity  of  the  new  pump  is  amaz- 
ing.    A  nickel   plated   model   in   Tesla's 


office  that  one  could  carry  comfortably 
in  his  overcoat  pocket  pumps  forty  gal- 
lons a  minute  against  a  head  of  nine  feet. 
With  a  pump  having  disks  18  inches  in 
diameter  the  inventor  declares  he  can 
deliver  3.500  gallons  a  minute  against  a 
head  of  300  feet. 

But  perhaps  the  most  interesting  fea- 
ture about  this  unique  invention  is  the 
use  to  which  its  proceeds  are  to  be  put. 
Upon  being  told  that  steps  were  being 
taken  to  place  the  turbine  on  the  market 
I  suggested  to  Tesla  that  he  would  soon 
])e  able  to  retire. 

"Oh.  no!"  he  exclaimed.  "I  shall  be 
ready  to  begin  work.  I  am  going  to  use 
tlie  money  I  get  from  my  turbine  to 
develop  wireless  transmission  of  power." 


The  Secret  of  the  Hills 

Keen  is  the  air  and  calm:  the  black  frost  chills 
Earth  to  the  bone,  and  winter  twilight  dies 
Slow  in  a  west  of  smoldering  pageantries. 

The  heaven  in  tense  still  expectation  thrills. 

Aloof  and  silent  brood  the  ancient  hills. 
Their  age-long  taciturnity  defies 
The  fruitless  questioning  of  curious  eyes 

But  our  unsated  craving  never  stills. 


Man's  sense  is  clouded;   vainly  he  aspires 
Their  mighty  hidden  secret  to  behold. 
Not  till  his  eager  spirit  he  can  mold 

To  their  unquestioning  stillness  shall  he  feel 
Their  broad  tranquility  his  soul  enfold. 

Their  whisper  soothe  his  restless  heart's  desires. 

—Pall  Mall  Gazette. 


IN"   THE  EVENING  THE  TELEPHONE   HERALD   CEASES  TO  BE   A  NEWSPAPER  AND   BECOMES 
AN  ENTERTAINER  OF  ANOTHER  SORT. 
The  orchestra  is  furnishing  music  to  subscribers. 


TELEPHONE    NEWSPAPER  — 
A    NEW    MARVEL 


By 
ARTHUR    F.    COLTON 


WHILE  all  the  rest  of  the 
Xation  had  to  stop  work 
and  hang  around"  the 
newspaper  bulletin  boards 
waiting-  in  an  agony  of 
suspense  for  news  from  the  Polo 
Grounds  in  New  York  last  October  for 
half  an  hour,  or  perhaps  thirty-three 
minutes,  after  the  epoch-making  innings 
there  were  ended,  a  privileged  few  in 
Newark,  N.  J.,  were  able,  while  sitting 
in  their  own  homes,  to  follow  instan- 
taneously, play  by  play,  the  demonstra- 
tion of  the  fact  that  the  Giants  were  next 
to  the  best  baseball  experts. 

These  Newark  folk  who  received  news 
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more  promptly  than  that  commodity  had 
ever  before  been  served  in  America  were 
the  first  subscribers  to  the  Telephone 
Herald,  a  newspaper  which  is  inde- 
pendent of  the  Typographical  Union  and 
the  Allied  Printing  Trades  Council,  for 
it  is  published  over  wires  instead  of  upon 
paper.  In  other  words,  the  subscriber 
does  not  read  the  Telephone  Herald,  but 
merely  listens  to  it.  He  may  listen  to  as 
much  or  as  little  of  it  as  he  likes ;  but 
whether  he  listens  or  not  the  Herald 
grinds  on  in  one  continuous  edition  from 
8  o'clock  in  the  morning  until  10:30 
o'clock  in  the  evening.  Its  news  is  con- 
stantly on  tap,  like  water  or  gas,  for  the 
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small  sum  of  $18  a  year,  or  5  cents  a 
day.  Additional  news  taps  in  one  house 
are  installed  for  $7  a  year,  or  2  cents  a 
day.  The  Telephone  Herald  gets  out  a 
Sunday  paper  seven  days  a  week  witli 
all  the  usual  "magazine"  features,  fiction, 
fashions,  children's  stories  and  all  the 
rest  of  it.  Its  one  redeeming  feature  is 
that  it  has  no  comic  supplement,  thank 
Heaven ! 

In  the  evening  the  Herald  ceases  to 
be  a  newspaper  and  becomes  an  enter- 
tainer, furnishing  a  varied  programme 
of  instrumental  music,  songs,  recitals, 
lectures  or  anything  else  that  can  be 
transmitted  by  wire. 

While  the  telephone  newspaper  is  a 
novelty  on  this  side  of  the  Atlantic  one 
has  been  published  regularly  for  eighteen 
years  at  Budapest,  Hungary,  under  the 
name  of  "Telefon  Hirmondo."  Hungary 
seems  a  strange  place  in  which  to  seek 
for  anything  novel  in  the  telephone  line, 
for  next  to  Italy,  which  has  62,000  tele- 
phones to  serve  a  population  of  33,500,- 
000,  Austria-Hungary  has  the  worst 
telephone  service  and  the  least  of  it  to 
be  found  in  all  Europe.    The  dual  empire 


has  not  yet  begun  to  supply  a  modern, 
well-developed  telephone  service,  and 
judging  by  present  indications,  it  will  be 
many  years  before  there  will  be  even  a 
moderate  degree  of  development.  In  the 
whole  empire  there  are  but  145,156  tele- 
phones. If  there  were  as  many  per  thou- 
sand inhabitants  as  in  the  United  States 
there  would  be  2,950,000  'phones.  Euro- 
pean telephone  service  is  not  a  thing  to 
be  discussed  in  the  language  of  polite 
society.  Under  government  monopolies 
the  installations  are  antiquated,  the  serv- 
ice execrable  and  the  rates  terrific.  For 
the  whole  of  Europe  the  average  is  only 
6.4  'phones  per  thousand  inhabitants ;  in 
the  United  States  the  ratio  is  78  'phones 
per  thousand  poi)ulation.  Europe  has 
2,584,000  telephones  for  a  population  of 
400,000.000:  at  the  American  ratio  the 
number  required  would  be  31,000,000. 

As  for  the  telephone  newspaper,  there 
is  some  comfort  in  the  fact  that  the 
inventor,  Theodore  Puskas,  a  Hungarian 
electrical  engineer,  was  once  employed 
by  Edison.  Whether  he  originated  the 
idea  in  America  or  not  he  went  from 
here  to  his  native  land  to  develop  the  one 
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great  dream  of  his  life.  It  did 
not  do  him  ;nuch  good,  for  he 
died  three  months  after  the 
Telefon  Hirmondo  was  estab- 
hshed.  Emil  von  Szveties  as 
technical  director  developed 
the  invention  and  the  service 
until  the  Telefon  Hirmondo 
had  15,000  subscribers,  includ- 
ing the  Emperor  Francis 
Joseph,  at  18  florins  ($7.20) 
a  year.  The  original  telephone 
newspaper  had  to  install  its 
own  wires ;  and  as  press  serv- 
ices, like  the  telephone  are  not 
very  well  developed  in  Hun- 
gary, it  also  had  to  maintain  

a  larg-e  editorial  staff  including  The  yt-aru-  price  for  this  service  is  only  $18.   The  news  company 

»..,,.,  •  1  is  on  tap  from  8  A.  M.  to  10:30  p.  M. 

two  principal  editors,  six  sub- 
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Newark.  To 
lay  its  own 
wires  would 
have  re- 
quired a 
prohibitive 
amount  of 
time  an  d 
capital  so 
wires  were 
leased  from 
the  t  e  I  e- 
phone  com- 
p  a  n  y.  All 
was  ready 
for  business 
last  March 
when  the 
t  e lephone 


editors  and  a  dozen  reporters, 
besides  eight  "stentors"  as  the  men  who 
read  the  news  into  the  transmitters  are 
called.  The  rates  for  advertisements 
which  of  necessity  were  preceded  and 
followed  by  pure  reading  matter,  was  50 
cents  for  twelve  seconds. 

One  of  the  American  tourists  who  dis- 
covered the  Telefon  Hirmondo  was 
M.  M.  Gillam,  formerly  advertising 
manager  of  the  New  York  Herald.  He 
obtained  the  American  rights  and  organ- 
ized the  United  States  Telephone  Herald 
Company  to  dispose  of  State  rights.  The 
company  that  obtained  the  New  Jersey 
privilege  decided  to  try  it  on  the  dog  at 


sought  to 
cancel  the 
lease.  After  six  months'  delay  the  Public 
Utilities  Commission  ordered  the  tele- 
phone company  to  carry  out  its  original 
agreement.  The  Herald  does  not  use  the 
regular  telephone  lines,  but  extra  wires. 
Speaking-  of  buying  a  pig-  in  a  poke, 
the  Telephone  Herald  has  done  some- 
thing of  that  sort.  The  newspaper  tele- 
phone, which  is  not  like  the  ordinary 
telephone,  since  it  will  carry  messages  in 
only  one  direction,  has  never  been  pat- 
ented. Instead,  the  secret  of  its  con- 
struction has  been  carefully  guarded. 
When  the  New  Jersey  Company  was 
ready  to  install  its  Newark  plant  a  young 
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Hungarian  engineer  was  sent  from 
Budapest  to  do  the  work.  The  internal 
arrangement  of  the  switch  board  is  kept 
inuler  lock  and  key.  All  that  an  outsider 
can  tind  out  about  it  is  what  he  can  see. 
This  includes  an  ordinary  looking 
switch  board  in  a  room  by  itself.  In  an- 
other room  are  two  ordinary  sound  proof 
telephone  booths.  Instead  of  the  usual 
telephone  set  there  are  two  very  large 
microi)hone  transmitters  mounted  op]Jo- 
site  each  other  some  six  inches  apart. 
With  his  mouth  between  the  transmitters 
the  stentor  reads  an  item,  says  "change," 
then  immediately  begins  upon  another. 
As  the  stentors  have  had  special  courses 
in  distinct  enunciation  every  word  can 
be  clearly  heard.  The  work  is  so  ex- 
hausting that  one  man  only  reads  fifteen 
minutes,  then  rests  for  forty-five  minutes 
while  others  take  his  place.  The  music 
room  where  the  evening  entertainment 
is  provided  has  sound  proof  walls  hung 
with  green  baize  with  a  pair  of  trans- 
mitters for  each  instrument,  and  each 
singer. 

The  editorial  offices  measure  up  to  the 
finest  traditions  of  journalism.  There 
is  the  usual  barn-like  room,  meagerly 
furnished,  with  dirty  windows  guiltless 
of  shades,  the  floor  littered  with  waste 
paper,  and  the  regulation  paste  pot  that 
has  not  been  cleaned  since  the  year  one. 
In  these  familiar  surroundings  a  couple 
of  editors  smoke  cigarettes  and  clip  the 
morning  papers,  go  through  press  re- 
ports, proofs  from  a  local  evening  paper 
and  correspondents'  manuscripts,  and 
receive  telephone  messages,  condensing 
everything  to  the  uttermost,  two  hun- 
dred and  fifty  words  being  the  maximum 
limit  for  the  most  important  items. 

The  subscriber  gets  a  little  wooden 
disk  to  be  attached  to  the  wall,  with  a 
little  hook  on  which  to  hang  the  re- 
ceivers when  not  in  use.  Ordinarily  a 
receiver  is  held  to  each  ear,  though  in  a 
great  crisis,  such  as  one  of  the  big  foot- 
ball games,  one  will  suffice  for  one  lis- 
tener. There  is  no  transmitter  for  the  sub- 
scriber. He  cannot  talk  back  nor  ask  the 
stentor  to  repeat  nor  ask  questions  nor 
interrupt  the  service  in  any  way.  His 
only  way  of  expressing  disapproval  of 
bad  news  is  to  hang  up  the  receivers, 
though  if  circumstances  warranted  he 
might  slam  them  against  the  wall. 


In  order  that  no  one  may  wait  in  vain 
for  the  kind  of  news  in  which  he  is  in- 
terested, everything  is  classified  and  sent 
out  oviT  the  wires  according  to  an  exact 
schedule.  The  subscriber  has  a  program 
tacked  up  beside  his  instrument  so  that 
he  always  knows  when  to  expect  certain 
things.  When  a  l)it  of  news  of  unusual 
importance  comes  in,  the  regular  service 
is  interrupted  while  a  bulletin  is  sent  out, 
the  subscribers  being  called  by  a  whistle 
signal.     Here  is  the  daily  program : 

8  :0()  Exact  astronomical  time. 

8:00-  9:00  Weather,  late  telegrams,  London 
exchange  quotations;  chief  items 
of  interest  from  the  morning 
papers. 

9:00-  9:45  Special  sales  at  the  various  stores  ; 
social  program  for  tlie  chiy. 

9 :45-10 :00     Local  personals  and  small   items. 
10:00-11:30     New  York  Stock  Exchange  quo- 
tations and  market   letter. 
11:30-12:00     New  York  miscellaneous  items. 
Noon  Exact  astronomical  time. 

12:00-12:30     Latest  general  news;  naval,  mili- 
tary and  Congressional  notes. 
12:30-1:00     Midday    New    York    Stock    Ex- 
change quotations. 

1:00-  2:00  Repetition  of  the  half  day's  most 
interesting  news. 

2:00-  2:15     Foreign  cable  dispatches. 

2:15-  2:30     Trenton  and  Washington  items. 

2:30-  2:45  F'ashion  notes  and  houseliold 
hints. 

2:45-  3:15     Sporting  news;  theatrical  news. 

3:15-  3:30  New  York  Stock  Exchange  clos- 
ing quotations. 

3  :30-  5  :00     Music,  readings,  lectures. 

5  :00-  6  :00     Stories  and  talks  for  the  children. 

8:00-10:30     Vaudeville,  concert,  opera. 

In  a  Newark  department  store  which 
installed  a  number  of  instruments  to 
draw  trade  the  innovation  was  so  suc- 
cessful that  a  re-staurant  next  tried  it. 
Patrons  became  so  interested  in  the  news 
that  they  forgot  to  find  fault  with  their 
victuals.  Then  the  clubs  took  u])  the 
Telephone  Herald.  Altogether  there 
were  over  1.000  subscribers  by  the  mid- 
dle of  November,  though  only  a  part  of 
these  were  actually  receiving  the  service 
because  the  switchboard  could  only  ac- 
commodate a  limited  number  at  that 
time.  New  subscribers  then  came  in  so 
fast  that  the  company  felt  encouraged  to 
extend  the  service  to  the  Oranges,  Pater- 
son,  Passaic,  and  other  surrounding 
towns,  and  to  plan  a  plant  for  Atlantic 
City  and  vicinity.  Indeed  these  sub- 
scribers came  in  so  fast,  at  the  rate  of 
forty  or  fifty  a  week,  that  the  solicitors 
were  temporarily  laid  ofif. 


ONE    INVENTOR    WHO    KEPT 
HIS    OWN 

By 
H.    B.    R.    BRIGGS 


THIS  is  the  true  story  of  an  in- 
ventor who  was  a  fighter.  It 
is  the  story  of  a  big  idea,  plus 
a  man — a  man  who  beHeved 
in  his  idea,  who  fought  for  it, 
who  sacrificed  for  it — but  a  man,  too, 
who  prepared  for  his  fight  and  who 
fought  as  a  general,  not  as  a  mere  bull- 
dog. 

Thirty  years  ago,   in  a  little    Indiana 
town,    not    above    twenty 
miles  from  Indianapolis,  a 
boy  worked  in  a  country 
mill.     He  was  just  an  or- 
dinary boy  with  an  ordi- 
nary name  who  went  to  an 
ordinary  school,  in  the  in- 
tervals of  milling,  and  who 
took  an  ordinary  interest 
in  everything — except  ma- 
chinery.  His  father  owned 
the    mill    where    the    boy 
helped   and    indulged   the 
love  of  mechanical  things. 
The  boy  found  things  at 
the  mill  that  did  not  go 
right,  and  he  fixed  them 
so  that   they   did,   to   the 
surprise     of     experienced 
millers    about    him.      He 
found  lacks  in  the  mill's 
machinery  and  he  devised 
things  to  fill  those  lacks. 
He  did  nothing  very  big, 
but  he  watched  for  needed 
things     and     thought     them     out.       He 
studied  to  understand  and  then   studied 
to   improve.     He  did   improve   so  many 
things,  and  he  studied  so  hard  to  learn 
all  about  everything  he  attempted,  from 
the  bottom,  that  his  father  sent  him  to 
the  neighboring  big  town  to  school. 

Still,   even   this   was   not    an   extraor- 
dinary school.     He  did  not  have  any  ex- 
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traordinary    advantages,   this   boy.      He 
just  had  the  love  of  making  things  and 
making  them  right.     And  then,  after  a 
time,  because  there  was  no  fortune  back 
of  him,  to  enable  him  to  go  on  develop- 
ing his   special  tastes,   the  fighting  side 
ofhim  came  to  the  fore  and  he  went  out 
to  find  the  fortune,  carrying  the  tastes 
with  him  for  development  on  the  side. 
He  made  himself  a  printer  by  the  same 
-  sort  of  methods  by  which 
he   had   learned   to   be   a 
helper  in  the  mill.     After 
that    he    made    himself    a 
newspaper  publisher,  in  an 
obscure  little  place  in  the 
Black     Hills.       Then     he 
grew,  and  went  to  South 
Dakota,  while  his  knowl- 
edge  grew,    too,   because 
he  kept  on  studying  along 
his     beloved     lines.       He 
reached    out    steadily    for 
bigger  and  bigger  things, 
and  so,  by  way  of  Minne- 
apolis   he   finally    reached 
Chicago,  and  the  publica- 
tion of  the  paper  that  was 
and  is  called  Dairy  Prod- 
uce,   opened    the    way   to 
his    first   fight   under   the 
eyes  of  spectators. 

He  was  not  a  boy  any 
longer  now.  He  was  a 
man.  He  was  and  is  the 
Charles  Y.  Knight  who  fired  the  first 
gun  in  the  war  on  colored  oleomargarine. 
And  it's  curious  how  the  story  of  the 
oleo  war  is  mixed  with  the  story  of  a 
great  invention — the  great  invention  of 
the  motor-world  during  the  last  ten 
years. 

As  publisher  of  the  dairy  paper,  and, 
presently,   as   secretary   of   the   National 
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Dairy  Union,  he  made  and  won  the  con- 
spicuons  fight  that  hrought  into  heing 
the  present  oleomargarine  color  statute, 
now  on  the  books  of  Illinois.  He  was 
the  first  to  advocate  a  tax  of  ten  cents 
a  pound  on  colored  oleo,  and.  after  he 
had  won  his  fight  in  Illinois  and  while 
his  closest  associates  thought  he  had  done 
all  that  was  possible  and  almost  ridi- 
culed his  dream  of  carrying  the  battle 
further,  he  took  the  struggle  to  Wash- 
ington, in  the  eifort  to  get  national  legis- 
lation. And  he  got  it- — after  iom  years 
fighting,  with  half  the  world  indifferent, 
almost  another  half  skejjtical,  and  one 
active  coterie  rabidly  hostile.  He  had  to 
collect  the  money  for  ex])enses  from  men 
who  must  be  convinced  and  ever  newly 
convinced  of  the  hopefulness  of  the  fight. 
x\nd  that  was  not  the  lea.st  of  his  battle. 
WHien  three  years  of  the  war  had  i)assed 
without  results,  those  who  had  before 
stood  loyal,  dropped  away  from  him  and 
funds  gave  out.  Then,  undaunted,  he 
wrote  a  book,  called  the  Dairyman's 
Manual,  filled  with  the  "hows"  of  the 
creamery  business,  published  it  himself 
and  sold  40,000  copies,  through  the 
creamery  men.  And  the  receipts  went 
into  the  last  year  of  the  oleo  fight,  the 
year  that  the  fight  was  won. 

Now,  while  this  history  was  making, 
Charles  Y.  Knight  was  just  as  busy, 
studying  and  taking  opportunities  as 
ever  he  had  been.  During  one  brief 
respite,  while  he  was  at  home  in  Chi- 
cago,  he   purchased    one    of    the   early 


The  W.^y  the  Silent  Motor  Works. 
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Knox  automobiles,  and  because  that 
crude  machine  was  noisy — very  noisy — 
he  began  to  study  about  how  to  make  it 
less  so.  When  he  went  back  to  Wash- 
ington to  lobby  for  his  oleo  color  bill, 
he  spent  his  spare  time  in  the  Congres- 
sional Library,  learning  all  about  gas- 
engines  that  could  be  learned  from 
books.  iJeing  already  familiar  with  mill 
and  with  printing  machinery,  he  had  a 
pretty  good  start,  and  he  possessed  the 
faculty  of  absorbing  exact  knowledge  at 
a  high  rate  of  speed.  He  read  every- 
thing lie  could  find  on  his  subject,  pot- 
tered around  machine-shops  and  tinkered 
with  the  old  Knox  machine.  And  slowly, 
very  slowly,  an  idea  began  to  take  form 
in  his  mind — just  the  beginning  of  an 
idea  that  was  to  overturn  accepted  theo- 
ries and  practice  in  a  big  industry. 

In  1902.  the  long  desired  bill  passed 
Congress  and  J\Ir.  Knight  came  home  to 
be  greeted  by  wondering  and  admiring 
friends,  who.  when  they  found  that  he 
had  not  used  up  all  the  money  he  had 
raised  for  his  own  fight,  awarded  him 
$3,500  for  himself.  He  had  had  no  pay 
for  his  labors  till  then,  except  his  ex- 
penses. He  liad  taken  his  wages  in  hope. 
But  with  the  acquisition  of  that  sum  of 
money,  which  was  more  than  he  had  ever 
commanded  for  his  own  use  before,  he 
went  out  to  Oak  Park,  where  he  had 
established  his  home,  bought  a  new 
motor-car.  another  of  the  then  popular 
makes,  and  settled  down  to  work  out  his 
idea  upon  it. 

First  he  built  a  one-cylinder  engine, 
by  his  new  and  strange  design,  at  which 
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friends  came  and  looked  and  smiled, 
as  they  had  at  the  oleo-bill  scheme.  But 
Knight  had  grown  used  to  tolerant  and 
skeptical  smiles.  So  he  went  on  and 
built  a  two-cylinder  motor.  Both  en- 
gines worked.  They  were  a  bit  crude 
and  he  knew  it,  but  his  idea  was  unfold- 
ing. Finally  he  built  a  four-cylinder 
engine  and  put  it  into  his  own  car,  which 
was  never  designed  for  so  heavy  a 
motor.  But  he  ran  the  car,  up  and  down 
and  in  and  out  the  city,  for  six  long 
months,  showing  everybody  who  cared 
to  look  or  to  ride  with  him  that  his  idea 
was  good.  And  still  nearly  everybody 
who  knew  about  him  and  his  hobby 
laughed.  He  was  just  another  of  those 
cranks  who  want  to  make  things  that 
you  can  buy  better  made  on  the  market ! 
But  now  came  forward  one  astute  gen- 
tleman, who  did  not  claim  to  know  all 
the  merits  of  a  gas-engine  of  new  and 
novel  design,  but  who  knew  a  man  when 
he  looked  at  him.  This  gentleman's 
name  was  L.  B.  Kilbourne,  and  he  had 
some  money  which  he  was  willing  to 
risk  on  the  proper  building  of  a  car  that 
should  be  suited  to  carry,  and  should 
carry,  one  of  the  new  silent  motors. 
That  was  the  thing  Mr.  Knight  was 
working  for — silence — and  he  was  get- 
ting it.  So,  in  the  w'inter  of  1904-5,  the 
new  car  was  carefully  and  lovingly  built, 
with  Mr.  Kilbourne's  money,  and  the 
next  summer,  after  running  it  for  a  full 
10,000  miles.  Mr.  Kilbourne  was  ripe  for 
a  partnership. 

In  1905  the  first  of  the  silent  motor 
cars  were  built.  They  ran.  They  ran 
exceedingly  well  and  were  exceedingly 
quiet.  Some  of  them  are  running  yet. 
But,  whether  it  was  their  very  stillness, 
or  the  obtuseness  of  the  onlookers, 
proverbial,  the  cars  did  not  arouse  any 
mad  furore  among  the  manufacturers  to 
whom  they  were  exhibited.  The  first 
silent  motor  was  shown  at  the  Chicago 
automobile  show  of  1906,  and  it  was  one 
of  twenty-five  that  were  built  that  year. 
Next  year  another  was  shown  in  the 
February  exhibit,  and  that  year  thirty 
cars  were  built  and  sold  to  the  public. 
A  little  two-story  shop  held  all  the  fac- 
tory equipment  of  the  company  then,  but 
in  it  the  new  motor  was  being  built  right, 
and  being  improved. 

But  American  automobile  makers  were 


slow  to  take  hold  of  the  big  idea.  Some 
of  them  are  trying  now  to  explain  why. 
They  all  knocked.  Some  of  them  are 
knocking  yet,  just  in  a  sour-grapes  sort 
of  way — because  the  motor  has  made 
good,  so  good  that  nobody  can  have  any 
opinion,  except  a  favorable  opinion, 
about  the  merit  of  it.  So,  one  day,  an 
attorney  who  had  been  associated  with 
Mr.  Knight  and  Mr.  Kilbourne  in  other 
business  relations,  came  into  their  office 
and  told  them  he  was  going  to  Europe 
on  certain  promotion  business,  and  that 
he  wanted  to  look  into  the  possibilities  of 
gaining  a  foothold,  so  to  speak,  for  the 
new  motor,  over  there. 

The  attorney's  name  was  F.  E.  Lonas 
and  he  appears  to  have  been  in  the  right 
business,  for,  after  he  had  been  in  Eng- 
land for  a  very  short  time,  he  wrote  to 
Mr.  Knight  that  it  would  be  worth  his 
while  to  come  over  there  with  a  silent 
motor  of  his  latest  design  under  his  arm, 
or  in  his  bag,  or  whatever  else  it  might 
be  convenient  to  carry  it.  Mr.  Kilbourne 
was  of  opinion  that,  if  it  was  a  good 
thing  to  take  a  motor,  it  was  a  better 
thing  to  take  a  silent  motor  car.  There- 
fore, Mr.  Knight  took  both,  and  started 
out  for  a  little  summer's  trip — and  stayed 
three  years.  Also,  he  is  there  yet, 
though  he  has  been  back  in  the  mean- 
time, to  laugh  a  little,  "on  his  own,"  as 
the  English  say,  because  of  the  recep- 
tion the  English  gave  him  after  Ameri- 
cans turned  him  down. 

It  was  the  big  English  motor  com- 
panies, at  Coventry,  that  first  took  hold 
of  the  silent  motor  as  it  deserved  to  be 
taken  hold  of.  They  tried  the  engine  as 
no  engine — bar  none,  understand — has 
ever  been  tested,  since  engines  began. 
The  tests  are  a  matter  of  technical  record 
and  mean  little  to  the  non-technical  man, 
but  they  were  such  that  smiles  of  skep- 
ticism presently  lengthened  out  to  serious 
attention,  then  to  very  grave  consider- 
ation, and  finally  to  absolute  conviction. 
Everybody  was  convinced.  The  offi- 
cials of  the  company,  the  officials  and 
members  of  the  Royal  Automobile  Club, 
and  of  other  big  motor-clubs  of  England, 
were  all  converted  to  the  silent  motor. 
For  the  engines  performed  in  fashion 
that  was  fairly  startling.  Not  only  did 
they  stand  the  tests  applied  to  them ; 
not   only   did   they   show  no  perceptible 
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wear  and  perfect  cleanliness,  after  days 
of  shop-running-,  five  hundred  miles  on 
the  road,  and  many  added  subsequent 
hours  of  shop-running-  again ;  but  they 
g-rew  better,  as  the  test  proceeded.  It  is 
true.  A  twenty-two  horse-power  motor 
developed  38.83  horse-power  at  the  be- 
ginning- of  its  test.  At  the  end,  it  devel- 
oped 38.96  horse-power,  and  was  in 
l)etter  shape  than  ever.  A  thirty-eight 
horse-power  engine  developed  at  the 
start  54.3  horse-power.  At  the  close  of 
the  test,  it  showed  57.25  horse-power. 

The  funny  part  of  it  is  that  the  Ameri- 
can manufacturers  might  just  as  well 
have  found  out  these  things  as  to  let  the 
Englishmen  do  it  for  them.  But  they 
didn't. 

After  that,  other  English  companies 
took  up  the  silent  motor.  Then  Conti- 
nental companies  followed  suit.  Now 
most  of  the  best  European  car  manu- 
facturers are  making  silent  motors, 
though  they  do  not  appear  under  the 
original  name   for  the   invention. 

A  Swiss  company  has  taken  up  the 
silent  motor,  too.  Even  in  the  Alps- 
bound  little  country,  where  Americans 
think  nothing  but  whittling,  or  some 
such  pastime,  goes  on  perennially,  they 
have  a  better  eye  for  a  good  thing  in 
engines  than  have  we.  \\'hy,  we  not 
only  ignored  it  over  here ;  we  fought  it. 
Rut  now  a  number  of  American  cars  are 
equipped  with  the  silent  motor.  And, 
curiously,  an  Indianapolis  concern  is 
making  the  engines  on  royalty.  Indian- 
apolis, mind  you !  That's  where  the 
thing  began !  That  is  the  latest  place  to 
take  up  the  manufacture.  Talk  of  swing- 
ing round  the  circle !  Just  twenty  miles 
from  Indianapolis  still  lives  Charles  Y. 
Knight's  old  father,  who  has  lived  to  see 
his  boy  make  good ! 

Yes,  Mr.  Knight  is  one  of  the  few  in- 
ventors who  have  made  good  and  who 
have  come  into  the  fruits  of  their  own 
efforts.  He  is  a  success  as  a  business 
man  as  well  as  being  a  success  as  an  in- 
ventor. It  is  partly  owing  to  the  fact 
that  he  is  courageous ;  partly  because  he 


prepares  in  advance  for  the  things  he 
has  to  do ;  partly  because  he  is  versatile 
— he  lectured  before  clubs  and  engineer- 
ing societies,  both  here  and  abroad,  in 
his  long  campaign ;  it  is  partly  because 
he  works,  early  and  late  and  all  the  time, 
with  one  single  purpose,  till  that  purpose 
is  accomplished,  and  never  believes  it 
when  he  is  whipped.  Such  a  combina- 
tion in  character  couldn't  help  making- 
good,  could  it? 

As  to  what  the  silent  engine  is — the 
story  is  technically  told  in  all  the  tech- 
nical papers  nowadays.  The  noise  of 
the  poppet-valve  engines,  which  is  what 
the  other  sort  are  called,  is  due  to  the 
exhaust,  which  is  allowed  to  burst  out 
into  the  air  with  a  suddennes  that  pro- 
duces a  racket  anywhere  from  that  of  a 
pop-gun  to  that  of  a  heavy  calibre  maga- 
zine pistol.  Mr.  Knight's  idea  was  to 
arrange  two  sliding  sleeves  inside  his 
cylinder,  with  ports  so  situated  as  to 
allow  only  the  comparatively  slow  es- 
cape of  the  gases  in  exhaust.  He  ac- 
complished the  purpose  he  set  out  to 
accomplish  but,  in  doing  so,  he  also 
produced  an  engine  of  much  higher  ef- 
ficiency than  any  competitor,  class  for 
class.  His  motor  needs  no  muffler  and 
no  muffler  can  make  any  other  motor  so 
silent.  The  advantages  which  the  in- 
ventor clainis  and  on  which  his  success 
has  been  built  up  are :  silence,  whether 
running  light  or  under  full  load ;  smooth- 
ness of  running  and  absence  of  vibra- 
tion ;  great  flexibility  and  pulling  power 
at  low  speeds ;  reliability,  owing  to  few- 
ness of  parts ;  greater  power  for  given 
size  of  cylinder  than  any  other  engine ; 
greater  fuel  economy  under  load ; 
greater  working  endurance — that  is, 
ability  to  maintain  full  power  without 
any  falling  ofif  even  after  months  of  use. 

So  it  was  a  big  idea.  And  he  is  a  big 
man  who  has  brought  the  dream  true. 
He  is  only  forty-two  years  old  now,  and 
there  is  still  something  left  of  life  for 
him,  certainly.  He  is  recognized  now. 
He  has  only  to  go  on  producing — and  he 
will. 


Thk  Air  Space  in  The 
New  Laid  Egg. 


How  A  Bad  Egg  Looks 
In  The  Candle  Test 


THE   CANDLE  TEST   FOR   EGGS. 


By 
FRANCIS    B.    ATKINSON 

Secretary  Central  Committee  on  Organization. 

CENTRAL  COMMITTEE  ON  ORGANIZATION. 

Mrs.  M.  S.  Grainger,  President  Illinois  Federation  of  Women's  Clubs ;  Arthur  G._  Graham, 
President  Small  Park  and  Play  Ground  Association,  Evanston ;  Mrs.  J.  H.  Jaffray,  Vice-Presi- 
dent Cook  County  League  of  Women's  Clubs:  Mrs.  Harriette  T.  Treadwell.  Chairman  Social 
Committee  of  Chicago  Equal  Suffrage  League,  formerly  President  of  the  Chicago  Teachers' 
Federation ;  John  Fitzpatrick,  President  of  Chicago  Federation  of  Labor ;  ^Irs.  Harry  S. 
Hyman,  Chairman  Program  Committee  of  the  Illinois  Federation  of  Women's  Clubs;  Mrs. 
George  Vosbrink,  Vice-President  for  the  First  District,  Illinois  Federation  of  Women's  Clubs; 
Mrs.  Freeman  Brown,  President  of  Cook  County  League  of  Women's  Clubs ;  Miss  Jennie  F. 
W.  Johnson,  President  of  the  South  Side  Equal  Suffrage  League;  Mrs.  M.  S.  Hartshorn, 
Chairman  of  Woman's  Party  of  Cook  County;  Mrs.  C.  E.  Clifton,  President  of  Woman's  Club 
of  Evanston;  E.  R.  Pritchard,  Secretary  of  Chicago  Health  Commission;  Mrs.  E.  L.  Bay, 
President  Woodlawn  Woman's  Club;  Mrs.  Thomas  H.  Hall,  President  ]\Iillard  Avenue 
Woman's  Club;  Mrs.  Lyda  IM.  Bayley,  Membership  Committee  Woodlawn  Woman's  Club; 
Miss  Dora  Mertz,  Corresponding  Secretary  Woman's  Club  of  Carbondale.  111. ;  Mrs.  John  A. 
Mills,  Corresponding  Secretary  Schiller  Literary  Club,  Cairo,  111.:  Mrs.  Harriet  E.  Morgan, 
Vice-President  Woodlawn  Woman's  Club,  Chicago :  Mrs.  H.  R.  Risinger,  Recording  Secretary 
of  the  Woodlawn  Woman's  Club,  Chicago. 


THE  progress  of  the  Marketing-  Club 
movement  is  as  rapid  as  its  friends 
expect  or  wish.  They  are  anxious 
to  have,  first  of  all,  its  principles  thor- 
oughly understood ;  to  arouse  general 
interest  and  to  secure  as  many  criticisms 
and  suggestions  as  possible. 

It     is     suggested     that    members     of 
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Women's  Clubs  and  others  who  find 
themselves  interested  discuss  its  Consti- 
tution and  the  details  of  its  plans  at  their 
regular  meetings  and  decide  whether 
they  wish  to  take  an  active  part  in  the 
organization. 

In    the     meantiine     clubs     are    being 
formed    in    Chicago    and    elsewhere    as 


rapidly  as  is  thought  best  by  the  Com- 
mittee on  Organization.  It  is  already 
evident  there  will  be  less  trouble  in 
starting  new  clubs  and  securing  a  large 
membership  than  in  making  sure  that 
the  principles  of  the  clubs  and  their 
methods  are  thoroughly  understood. 

The  head  of  the  Department  of  Chem- 
istry in  one  of  the  universities  located 
in  Chicago  has  suggested  that  food  prod- 
ucts for  members  of  the  ^Marketing 
Clubs  be  analyzed  and  tested  by  the 
chemical  departments  of  his  and  other 
institutions  of  learning  located  here,  each 
institution  specializing  on  some  one  line 
of  products.  Steps  are  being  taken  to 
eflfect  such  an  arrangement. 


HOW  TO  TELL  IF  COFFEE  IS 
ADULTERATED. 

Coffee  is  the  most  widely  adulterated 
of  breakfast  beverages.  To  test  coffee, 
take  a  tumbler  of  cold  water,  nearly  full 
and  scatter  about  half  a  teaspoonful  of 
the  coffee  grains  on  the  surface.  Pure 
coffee  contains  much  oil  and  the  grains 
will  float  with  few  exceptions ;  the  adul- 
terants will  go  to  the  bottom.  If  the 
tinting  is  very  noticeable,  chicory  has 
been  added  to  an  unwholesome  extent. 
Pure  coffee  grains  will  not  color  cold 
water  until  they  have  been  in  it  for  a 
considerable  length  of  time. 

Chicory  is  used  and  this  fact  is  some- 


times so  .stated  on  the  label.  Some  peo- 
ple like  chicory  with  their  coffee.  When 
the  manufacturer  has  overlooked  the  an- 
nouncement or  you  have  failed  to  look  at 
the  label  when  "buying — as  Mr.  Newman 
of  the  Illinois  Food  Commission  assures 
us  most  women  fail  to  do — you  can  tell 
chicory  by  its  dark  and  gummy  appear- 
ance in  the  coffee.  Chicory  in  large 
quantities  is  very  harmful. 


FOODS  THAT  PASSED  THE  TEST  AT 
WESTFIELD. 

Followmg  is  a  list  of  foods  under  the 
classifications  named,  the  samples  of 
which  were  tested  and  found  pure  by 
Professor  Allyn  and  his  pupil  assistants 
at  the  State  Normal  School,  Westfield, 
Mass.  These  examinations  simply  show 
that  the  foods  were  pure  at  the  time  of 
examination.  From  this  list  are  omitted 
all  products  good  in  themselves  which 
are  manufactured  by  firms  that,  Profes- 
sor Allyn's  investigation  shows,  also 
produce  questionable  foods.  Additional 
foods  tested  by  Professor  Allyn  and 
found  pure  at  the  time  of  testing  will  be 
published  from  month  to  month : 

Oysters  and  Clams:  Seal  Shipt  Oyster  Co., 
Boston,  Mass.,  Seal  Shipt  Oysters.  Deer  Isle 
Packing  Co.,  Deer  Isle,  Maine.  Deer  Isle 
Canned  Clams. 

Relishes:  Heinz  Preservina:  Co.,  Pittsburgh, 
Pa.,  Chow  Chow  Pickles,  India  Relish,  Sour 
Mixed  Gherkins.  Sweet  Mi.xcd  Pickles.     Lutz, 
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Schramm  &  Co.,  Philadelohia,  Pa.,  Pickled 
Onions,  Gherkins,  Mixed  Pickles,  Chow  Chow. 
W.  E.  Leonard,  West  Springfield,  Mass., 
Horseradish.  Francis  H.  Leggett,  New  York, 
Olives,  Sweet  Mangoes.  Beechnut  Packing 
Co.,  Canajoharie,  N.  Y.,  Beechnut  Peanut 
Butter.  Pickles  and  relishes  are  apt  to  contain 
alum.  There  are  comparatively  few  good 
brands. 

Soups:  Franco-American  Co.,  Jersey  City, 
N.  J.,  Pea,  Beef  Tea,  Ox  Tail,  Mock  Turtle, 
Tomato,  Petite  Marmite,  Chicken,  Chicken 
Consomme,  Clam  Chowder,  Clam  Broth,  Mul- 
ligatawny, Chicken  Gumbo,  Green  Turtle 
(thick).  Green  Turtle  (clear),  Mutton  Broth, 
Vegetable,  Tomato.  Consomme,  French  Bouil- 
lon, Julienne,  Printanier.  American  Dehydrat- 
ing Co.,  Waukesha,  Wisconsin,  Fresh  Vege- 
table, Mixed  Vegetable  Cream.  Campbell's 
Condensed  Soups,  Joseph  Campbell  Co.,  Cam- 
den, New  Jersey,  Chicken.  Mock  Turtle,  Ox 
Tail,  Consomme, 
Vegetable,  Chicken 
Gumbo,  Mulligatawny. 

Fish:  National  Can- 
ned Products  Ex- 
change, Chicago,  111.. 
Lawson  Pink  Brand 
Salmon.  Francis  H. 
Leggett,  New  York 
City,  Premier  Salmon. 
Gorton  Sons,  Glouces- 
ter, Mass.,  Kippered 
Herring,  Codfish 
Flakes.  Seaman 
Brothers,  New  York 
City,  White  Rose 
Brand  Lobster,  White 
Rose  Brand  Salmon, 
White  Rose  Brand 
Kippered  Salmon.  J. 
W.  Beardsley's  Sons, 
New  York  City, 
Shredded  Codfish. 

Meats:  Armour 
Packing    Co.,    Kansas 

City,  Armour  Corned  Beef.  Queen  City  Canning 
Co.,  Buffalo,  New  York,  Queen  City  Potted 
Ham.  National  Canned  Products  Exchange, 
Chicago,  Lawson  Pink  Brand  _0x  Tongue. 
Beechnut  Packing  Co.,  Canajoharie,  New  York, 
Beechnut  Dried  Beef,  Beechnut  Bacon.  J.  P. 
Squire  &  Sons,  Boston,  Mass.,  Smoked  Hams. 
J.  W.  Beardsley's  Sons,  New  York  City, 
Beardsley's  Smoked  Hams.  Heinz  Preserving 
Co.,  Pittsburgh,  Pa.,  Plain  Baked  Pork  and 
Beans.  J.  Underwood  Company,  Boston, 
Mass.,  Deviled  Ham.  Van  Camp  Packing  Co., 
Indianapolis,  Indiana,  Van  Camp's  Canned 
Chicken.  Deerfoot  Farms,  Southboro,  Mass., 
Deerfoot  Farm  Sausage. 


Pure  Coffee  Floats;  ADULTtR.-\TioNS  Sink  .\nd 
Color  the  Water. 


prices.     A  li.<?t  of  the  nnmbers  of  .such 
concerns   follows : 

Apple  Shippers  and  Wholesalers,  1,280; 
Baking  Powder  Manufacturers,  296;  Bee  Keep- 
ers, 1,683;  Beef  and  Pork  Packers,  1,010; 
Candy  and  Confectionery  Manufacturers,  956; 
Canners,  Vegetables  and  Fruit,  2.448;  Canners, 
Meat,  Fish,  etc.,  739;  Catsup  Manufacturers, 
234;  Cereal  Manufacturers,  278;  Cheese  and 
Butter  Manufacturers,  3,680;  Chocolate  and 
Cocoa  Manufacturers,  84;  Cider  and  Vinegar 
Manufacturers,  1,130;  Coffee  and  Spice  Mills, 
396;  Coffee,  Cereal  and  Extract  Manufactur- 
ers, 61 ;  Condensed  Milk  Manufacturers,  41  ; 
Cordials,  28;  Corn  Starch  Manufacturers,  143; 
Cracker  and  Biscuit  Manufacturers,  202; 
Creameries  and  Dairies,  9,167;  Essential  Oil 
and  Flavoring  Extract  Manufacturers,  510; 
Flour  Mills,  2,960;  Food  Preparations,  200; 
Fruit  Evaporators,  600 ;  Fruit  Growers,  10,400 ; 
Fruit  Shippers,  6,658; 
Gelatine  Manufactur- 
ers, 62;  Ginger  Ale 
Manufacturers,  160; 
Glucose  Manufactur- 
ers, 15  ;  Grape  Grow- 
ers and  Shippers, 
2,120;  Grocers  Sun- 
dries, 385;  Jelly 
Manufacturers,  195; 
Lard  Manufacturers 
and  Refiners,  285 ; 
Macaroni  and  Ver- 
micelli Manufactur- 
ers, 250;  Meat  and 
Pork  Packers,  1,010: 
Mince  ]\Ieat  IManu- 
facturers,  169;  Min- 
eral Water  Bottlers, 
1,075;  Molasses  and 
Syrup  Manufacturers, 
257;  Mustard  Manu- 
facturers, 120;  Noodle 
Manufacturers,  250; 
Nut  Dealers,  Whole- 
sale, 52;  Oatmeal  Manufacturers,  97; 
Oleomargarine  Manufacturers,  50;  Oyster 
Packers,  189;  Pickle  Manufacturers,  429; 
Poultry  Breeders,  1,310;  Poultry  Dealers,  9,100; 
Poultry  Supply  Houses,  171 ;  Potato  Chip 
Manufacturers,  32;  Preserves,  Jellies  and  Jam 
Manufacturers,  195;  Rice  Mills  and  Brokers, 
189;  Soda  Manufacturers,  48;  Tea  and  Coffee 
Dealers,  Wholesale,  380;  Vegetable  Shippers, 
7,985:  Vinegar  and  Cider  Manufacturers,  11. 


SOURCES  OF  FOOD  SUPPLY. 

The  Marketing  Club,  in  addition  to 
very  comprehensive  lists  of  reliable 
farmers  and  other  food  producers  and 
shippers,  will  have  a  very  full  list  of  con- 
cerns engaged  in  food  producing  enter- 


TEACHING  EGGS  IN  THE  PUBLIC 
SCHOOLS. 

The  practical  character  of  the  Do- 
mestic Science  in  all  public  schools  is 
well  illustrated  in  this  extract  from  the 
paper  of  a  little  girl  in  the  seventh  grade : 

HOW  TO  TELL  FRESH  EGGS. 

(1)  Hold  egg  in  front  of  a  candling 
flame  in  a  dark  room.  Center  should 
show  clear. 
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(2)  Place  in  a  basin  of  cold  water.   If 

it  sinks  it  is  fresh. 

(3)  Place  larg-e  end  to  the  cheek  and 
a  warmth  should  be  felt. 

WAYS  OF  KEEPING  EGGS. 

(1)  Pack  in  sawdust,  small  end  down. 

(2)  Keep  in  lime  water. 

(3)  From  July  to  September  a  large 
number  of  eggs  are  packed  small  ends 
down,  and  kept  in  cold  storage.  Eggs 
are  often  kept  in  cold  storage  six  months 
and  then  sold  as  cooking  eggs. 


MORE  MUNICIPAL  MARKETS. 

Des  Aloines,  which  first  interested  the 
country  in  the  Commission  form  of  gov- 
ernment has  again  taken  leadership  in 
the  rapid  establishment  of  a  free  mu- 
nicipal market.  Des  Moines  found  her- 
self paying  $3.00  per  bushel  for  pota- 
toes, while  the  city  of  Dubuque,  which 
has  had  an  open 
market  for  years, 
was  paying  only 
$1.50.  In  spite  of 
the  7,000  middle- 
men who  opposed 
it.  Mayor  Hanna 
of  Des  Moines  was 
elected  on  a  plank 
promising  an  open 
market.  After  the 
necessary  ordi- 
nance was  passed, 
the  Mayor,  finding 
no  other  available 
place,  opened  the 
market  in  the  City 
Hall  building.  The 
city  consumer  and 
the      farmer      pro-        .,         ^  , 

t  Mayor  Shank,  of  Indian 

ducer  got  together  in  the  Pubi 

at   once.      Potatoes 

dropped  from  $2.00  a  bushel — asked  by 
storekeepers — to  $1.00  at  the  market: 
cooking  apples  from  $1.00  to  40c;  eggs 
from  20c  to  16c.  The  average  drop  in 
price  was  from  40  to  50  per  cent. 

Efiforts  were  made  to  scare  out  the 
farmers  with  a  threat  that  if  they  sold 
direct  they  could  not  have  the  business 
of  the  middlemen  any  more.  So  far  the 
farmers  have  stood  with  the  people.  The 
danger  is  that  unless  the  city  consumers 
incorporate  themselves  into  a  contracting 
body  the  middlemen  will  finally  get  the 


best  of  them.  When  the  Chicago  labor 
unions  had  their  own  buying  and  dis- 
tributing store  they  did  not  protect  them- 
selves by  making  contracts  with  the  pro- 
ducers and  the  middlemen  overbid  them 
with  the  farmers  and  so  cut  off  the 
source  of  suj^ply. 

Although    they    have    had    a    market 
place  in  Indianapolis  for  years  the  mid- 
dlemen have  been  in  control  of  it,  so  that 
vegetables    were    shipped    to    St.    Louis 
because     the     Indianapolis     commission 
price  was  so  low.     At  the  same  time  the 
consumer  was  paying  very  high  prices. 
Mayor     Shank     bought     potatoes     in 
Michigan  at  50c  a  bushel  and  sold  them 
at  Indianapolis  at  75c  at  a  profit  of  6c, 
all  charges  paid.     Commission  men  had 
been  selling  them  at  $1.20  and  retailers 
at  $1.60.     Xext  came  pears  and  other 
fruits,    vegetables,    and    finally    fresh 
meats.     The  Mayor 
f  o  u  n  d     that     he 
could   sell   meat   at 
from    25  per    cent 
to     35      per     cent 
cheaper    than    cur- 
rent    prices.      The 
fowls  Mayor  Shank 
is  offering  have  no 
doubtful  past  in  the 
twilight  zone  of  the 
cold  storage  vault. 
Many    other    cities 
are    following    the 
example      of      Des 
Moines  and  Indian- 
apolis    and     there 
can    be    no    doubt 
whatever    that    the 
movement     will 
:ic°markf.t!'"'''''  '^"'''"'''^       spread  everywhere. 


PROGRESS  OF  THE  MOVEMENT. 

THE  SPIRIT  OF  THE  WOMEn's  CLUBS. 

From  the  President  of  the  General 
Federation  of  Women's  Clubs,  Mrs. 
Philip  N.  Moore,  St.  Louis:  "I  am  very 
much  interested  in  the  whole  mat:er  and 
talked  with  Mrs.  Grainger  who  thinks  it 
an  excellent  idea.  You  have  my  hearty 
interest  and  endorsement." 

THE    .-\PPE.\L    TO    CHRISTIAN*    SOCIAL 
SERVICE. 

From    Rev.    A.    W.    Kierulff,    House 
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Director,  Butler 
Memorial  House, 
Chicago:  "It  is 
quite  evident  that 
something  must  be 
done  and  as  the 
Butler  ]\Iemorial 
House  stands  for 
Christian  Social 
Service,  we  shall 
be  glad  to  do  any- 
thing possible  along 
this  line  in  the  im- 
mediate community 
of  the  North  Side." 
Similar  expres- 
sions have  been  re- 
ceived from  minis- 
ters of  other  de- 
nominations, all  of  whom  express  deep 
interest. 

UNIONISM  APPLIED  TO  BUYING. 

From  John  Fitzpatrick.  President, 
Chicago  Federation  of  Labor,  the  largest 
Labor  Organization  in  the  World :  "This 


Foods  Tested  and  P'oind  Pure  by  Professor  A  llvx 

AND  His  Pupil  Assistants  at  the  State 

Normal  School.  Westfield.  Mass. 


looks  to  me  like  a 
great  practical  idea. 
It  certainly  ought  to 
appeal  to  the  fami- 
lies of  Union  men 
and  believers  in 
LTnion  principles.  I 
am  willing  to  do  all 
I  can  to  see  it  tried 
out  and  I  believe  it 
will  be  quickly 
taken  up  by  our 
locals;  particularly, 
as  you  do  not  pro- 
pose to  charge  an}- 
membership  fee. 
This  food  question 
is  going  to  give  us 
a  hard  winter  and 

we  need  the  help  of  all  the  brains  we  can 

get  on  it." 

This  is  a  sentiment  that  will  appeal  to 

every   householder   as   well   as   to   labor 

unionists.      In    fact,    people    everywhere 

are  taking  interest  in  it. 


PLAN  AND  PURPOSE  OF  THE  MARKETING  CLUBS. 


The  Plan  provides  for  the  formation 
of  local  clubs  and  their  affiliation,  under 
the  name  of  The  Federated  Marketing 
Clubs,  through  a  general  organization 
similar  in  character  to  the  General  Fed- 
eration of  Women's  Clubs. 

The  Purpose  is  to  reduce  prices  by 
collective  buying  through  purchasing 
agents,  warehousing,  etc. ;  to  insure 
purity  and  honest  weight  by  a  system  of 
inspection  under  direct  control  of  the 
Clubs ;  to  provide  a  market  for  home 
food  industries  of  the  farm  and  city ;  and 
to  furnish  a  means  of  communication 
between  farmers  and  other  producers 
who  wish  to  quote  prices  to  groups  of 
city  consumers. 

Daily  Local  Marketing  Neivs:  Where 
local  membership  will  justif3%  district 
offices  will  supply  members  daily  in  con- 
venient time  for  marketing  with  infor- 
mation as  to  produce,  special  bargains, 
etc.,  being  offered  in  all  groceries  cater- 
ing to  that  district,  execute  orders 
through  skilled  purchasing  agents  and 
provide  warehousing  facilities  for  those 
desiring  to  purchase  in  qauntities  beyond 
current  needs. 


Membership:  Membership  involves  no 
expense.  There  is  no  membership  fee 
and  the  annual  dues  of  $1.60,  which  are 
to  be  devoted  to  the  expenses  of  promo- 
tion and  publicity,  are  to  be  deducted 
from  dividends  on  purchases  provided 
for  under  a  system  similar  to  the  divi- 
dend plan  of  the  Wholesale  Societies  of 
England. 

Even  a  single  member  in  any  city  or 
community,  where  a  local  club  has  not 
yet  been  formed,  can  have  goods,  in- 
spected under  the  Marketing  Club  Sys- 
tem, delivered  through  a  local  grocer. 

Distribution:  Farmers,  food  producers 
and  distributers  are  eligible  to  member- 
ship ;  and  distribution  is  to  be  made 
under  contract  through  retail  grocers. 
Grocers  can  also  purchase  of  the  Mar- 
keting Clubs  on  their  own  account  such 
goods  as  they  may  wish. 

Marketing  Club  Literature:  A  copy  of 
the  Constitution,  procedure  for  organiza- 
tion of  local  clubs  and  other  Marketing 
Club  Literature  will  be  niailed  on  request 
addressed  to  the  Secretary  of  the  Central 
Committee  on  Organization,  4930  Vin- 
cennes  Ave.,  Chicago. 


BIG    ROAD    RUN    BY    SHIPPERS 

By 
GEORGE    H.    GUSHING 


TODAY.  Edward  11.  llarri- 
man's  widow  was  given  a 
])roniinent  place  in  the  news 
for  her  acts  of  practical 
philanthropy.  Yesterday,  the 
last  railroad  wdiich  Mr.  Harrinian 
touched  with  his  genius  for  organization 
made  a  sweeping  concession  to  the 
public.  Thus,  in  its  own  good  time  and 
way,  our  inherent  democracy  asserts  its 
irresistible  power.  One  man  organizes 
for  us  and  we  enrich  him  for  the  little 
remnant  of  his  lifetime.  Then  his  piled 
up  millions  begin  their  quiet  work  of 
elevating  the  mass,  while  the  perfected 
organization,  once  devoted  to  personal 
ends,  begins  to  grind  the  grist  of  the 
many. 

We  will  let  pass  the  acts  of  practical 
philanthropy  which  touch  the  body 
politic  broadly  and  indirectly  ;  their  touch 
upon  your  personal  affairs  and  mine  are 
too  gentle  to  do  more  than  soothe  the 
frayed  nerves.  But,  when  a  Harriman 
railroad  lays  aside  the  robe  of  autocracy, 
and  comes  down  to  lock  arms  or  rub 
friendly  elbows  with  the  commonalty,  it 
makes  us  feel,  after  all,  that  there  is  a 
voice  and  a  power  above  that  of  vested 
right  and  private  interest.  What  is  best 
of  all,  the  people's  victory  came  neither 
by  blood  nor  the  straining  of  legal  tenet 
but  as  an  appreciation  that  timely  com- 
promise is  better  and  more  profitable 
than  submitting  a  mooted  question  to  the 
arbitrament  of  force.  It  was  in  that  spirit 
the  Illinois  Central  Railroad  last  spring 
said  to  the  coal  producers  along  its  line : 
"You  quarrel  with  us  over  the  rules  by 
which  we  govern  the  distribution  of  cars 
among  you ;  make  your  own  rules,  by 
agreement,  and  we  will  obey  them.  You 
say  among  yourselves  that  the  officers 
of  this  railroad  use  the  power  of  their 


offices  to  give  more  than  a  just  share  to 
personal  friends  or  to  men  who  will  give 
a  bribe ;  appoint  a  committee  from  your 
luimbcr  to  distribute  coal  cars  fairly  and 
rhe  highest  officials  of  this  system  will 
obey  whatever  orders  are  issued  by  you." 

It  is  now  six  months  since  that  state- 
ment was  made.  I  have  just  returned 
from  the  office  of  this  committee  of  ship- 
pers where  I  saw  the  car  laws  made  and 
enforced  not  by  the  men  who  own  those 
cars  but  by  the  men  who  use  them.  And 
I  saw  the  evidence  of  results,  too.  I  saw 
a  ragged  row  of  figures  showing  that 
early  in  the  month  some  had  many  cars 
and  others  had  none.  Then  I  saw  an- 
other even  and  orderly  array  of  figures 
showing  how  the  committee  had  leveled 
up  and  leveled  down  until  all  signs  of 
preference  were  gone ;  each  man  was 
given  a  fair  field  but  no  favor.  To  get 
the  proper  perspective,  my  mind  went 
back  a  good  many  years  to  a  thing  which 
touched  my  own  life  rather  yitally.  Con- 
trasting my  own  affairs  of  yesterday 
with  that  I  had  seen  today  it  was  impos- 
sible to  escape  the  conclusion  that  a  new 
spirit  is  upon  the  railways  of  the  coun- 
try. It  seems  the  irony  of  fate  that  I 
who  have  seen  my  own  household  suffer 
from  the  old  order  of  things  should  be 
the  first'  to  record  and  praise  the  new. 
That,  too,  it  may  be,  is  one  of  the  ex- 
pressions of  our  democracy. 

My  wife's  father  was  a  coal  mine 
owner.  At  the  heyday  of  his  career  he 
was  rated  at  more  than  a  quarter  of  a 
million  and  his  business  was  lusty.  To 
keep  the  pace  with  his  growing  trade,  he 
opened  a  new  mine ;  erected  his  tipple, 
built  his  town ;  and  lay  a  side  track  to  a 
point  where  it  would  connect  with  the 
same  railroad  which  had  served  his 
earlier     ventures.     Before     undertaking 

or/ 
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any  expansion,  he  had  a  definite — but 
oral — promise  of  protection  by  the  car- 
rier. When  all  was  ready  for  the  har- 
vest, the  railroad  president  refused  to 
"put  him  in  operation" — the  new  siding 
was  refused  permission  to  connect  with 
his  railroad  ;  the  "common  carrier"  would 
supply  him  with  no  cars ;  and  no  engines 
would  be  furnished  with  which  to  haul 
his    trains.     The    autocrat   of   the    rails 


issued  his  decree  unabashed  and  unafraid 
for  in  those  days  the  Hepburn  Amend- 
ment to  the  Interstate  Commerce  Act 
was  not  even  a  dream  and  the  Interstate 
Commerce  Commission  was  a  puling  in- 
fant. Thus  the  quarter  of  a  million 
rating  vanished  in  a  futile  court  fight; 
the  railroad  took — no  one  knows  how — 
the  wreckage  to  build  on  it  a  great  min- 
ing company;  and  the  girl  who  is  now 


I 


i 


F.  H.   HARWOOD. 
A  railroad-trained  man  turned  coal   producer,   who   handles  the  shippers' 
interests  and  who  has  for  six  months  given   an  equal  car  distribution    to  all 
miners. 
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my  wife  was  left  a  penniless  orphan. 
This  is  written  in  no  bitterness  of  spirit ; 
I  use  it  only  as  an  illustration.  It  tells 
one  method  by  which  the  railroads  once 
used  their  control  over  cars  to  obtain 
mastery  of  the  coal  industry. 

The  Interstate  Commerce  Commission 
has   on   file    with    the    Congress   of   the 


United  States  two  voluminous  reports 
on  the  same  subject.  The  burden  of  both 
is  that  the  railroad  used  its  ability  to 
give  or  withhold  cars  as  a  club  to  take 
coal  mines  for  less  than  their  value ;  the 
railroad  officials  used  the  same  control 
over  cars  to  fatten  their  own  private 
purses.     I   recall  distinctly  that  one  in- 


CHARLES  H.  MARKHAM. 
President  of  the  Illinois  Central  Railroad.  Transferred  from  Harriman's 
Southern  Pacific  to  Harriman's  Illinois  Central,  he  proceeded  to  organize  that 
transportation  machine  into  a  money  maker.  .-Xny  official  who  souyht  self-inter- 
est first,  went.  With  new  men  in  power  and  keyed  to  obey  orders  instantly,  he 
arranged  to  move  everything  quickly— a  money-making  device  for  the  carrier. 
To  pay  dividends,  he  sought  to  permit  shippers  to  prosper.  To  do  that  he  ar- 
ranged to  give  everyone  a  fair  share  of  available  cars. 
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vestigation  developed  the  fact  that  the 
son  of  the  president  of  the  Pennsylvania 
Railroad  was  a  director  of  a  coal  com- 
pany which  got  all  the  cars  it  wanted 
and  grew  rich.  Other  coal  companies 
which  mined  the  same  vein  and  shipped 
through  the  same  originating  point  to 
the  same  destination,  starved  because 
they  could  get  fewer  or  no  cars.  This 
investigation  proved  that  high  officials  of 
the  Pennsylvania  Railroad  had  been  and 
were  doing  the  same  thing.  One  law 
suit  to  recover  over  a  million  dollars  in 
damages  is  now  taking  its  tedious  way 
through  the  eastern  courts ;  it  grew  out 
of  a  charge  that  the  Pennsylvania  Rail- 
road had  discriminated  in  the  matter  of 
car  distribution.  This  is  told  to  show 
how  much  is  meant  by  an  equal  and  fair 
or  an  unequal  and  prejudiced  car  dis- 
tribution. 

One  ingenious  fellow  whom  I  have 
known  from  boyhood,  is  now  living  in 
ease  as  a  result  of  the  same  practice.  He 
was  a  titled  officer  of  the  Baltimore  & 
Ohio  Railroad  and  could  not  only  dis- 
tribute or  withliold  cars  but  say  what 
extensions  of  the  line  should  or  should 
not  be  made.  Within  his  time  in  office 
enterprising  engineers  went  into  the 
fields  of  Pennsylvania  to  find  coal  lands 
and  having  located  and  bought  valuable 
deposits  asked  the  Baltimore  &  Ohio  to 
extend  its  lines  to  their  property.  This 
official  refused.  After  awhile  when  the 
prospectors  had  become  discouraged,  he 
sent  his  own  emissaries  to  buy  the  land 
for  a  song  of  his  own  singing.  After 
that  the  railroad  built  the  desired  line 
and  the  official  sold  his  land  at  such  a 
profit  he  dines  sumptuously  off  heavy 
plate  and  does  nothing  for  a  living. 

Again,  I  have  before  me,  as  thrs  is 
written,  the  elaborate  report  on  the  rela- 
tion between  coal  and  the  railroads  in 
Ohio.  This  tells  how  the  Hocking  Val- 
ley Railroad  at  one  time  deliberately 
decided  that  since  it  did  not  care  to  buy 
more  cars  and  since  with  its  existing 
equipment  it  could  do  no  more  than  serve 
existing  mines,  it  would  permit  no  new 
mines  to  open.  The  Hocking  Valley 
road,  at  that  time,  owned  most  of  the 
producing  mines ;  it  did  not  want  addi- 
tional competition  and  said  as  much. 

These  things  were  bold  enough  but 
they  did  not  equal  the  daring  proposal 


with  which  the  Illinois  Central  Railroad 
went  into  the  sacred  precincts  of  the 
United  States  Supreme  Court.  The  rail- 
roads as  a  whole  consume  twenty-five 
per  cent,  of  all  the  coal  produced  in  this 
country  annually.  Some  railways  traverse 
coal  producing  areas  while  others  do 
not.  Thus  the  "coal  roads"  must  send 
both  their  own  and  "foreign"  cars  to  the 
mines  for  railway  fuel.  The  Illinois 
Central  is  a  coal  road ;  the  mines  along 
its  line  serve  railroads  in  Canada,  the 
northwest,  the  west,  the  southwest  and 
the  south.  Thus  the  Illinois  Central 
handled  annually  many  many  thousand 
of  "foreign  fuel  cars."  When  it  came 
to  distributing  cars  to  the  mines,  the 
officials  of  that  "common  carrier"  de- 
clared they  would  take  no  account  of  the 
cars  which  carried  railroad  fuel.  How- 
ever, they  would  consent  that  all  of  the 
remaining  cars  should  be  divided  equally 
among  all  shippers. 

Mines  owned  by  the  Illinois  Central 
and  officered  in  part  by  its  officials  to- 
gether with  mines  owned  by  friends  of 
Illinois  Central  officials  got  most  of  the 
orders  for  railway  fuel.  Under  this 
ruling,  these  mines  got  enough  cars  to 
handle  all  the  railroad  coal  and  then 
divided  equally  with  other  mines  the 
cars  placed  to  carry  commercial  coal. 
Naturally  the  Illinois  Central  mines  grew 
fat  while  the  others  died  of  starvation 
or,  to  be  more  polite  about  it,  of  malnu- 
trition. 

And,  the  Illinois  Central  dared  to  lift 
its  head  in  the  presence  of  the  United 
States  Supreme  Court  and  declare  that 
this  thing  was  justified,  being  a  vested 
right.  It  demanded,  in  fact,  a  ruling  of 
the  highest  court  which  would  per- 
petuate this  practice.  I  need  not  add  that 
the  Supreme  Court  took  the  opposite 
view.  Reference  is  here  made  to  the 
case  of  Traer  vs.  the  Chicago  &  Alton, 
Illinois  Central  et  al. 

When  the  railroads  were  not  brazen, 
they  were  adroit ;  they  pointed  the  diffi- 
culties so  plausibly  it  sometimes  seemed 
to  the  uninitiated  that  absolutely  equal 
distribution  was  beyond  human  power. 
I  will  take  the  Illinois  Central  as  an 
example.  That  road  runs,  in  the  main, 
north  and  south — from  Chicago  on  the 
Lakes  to  New  Orleans,  practically  on  the 
Gulf.   It  has  a  western  arm  and  branches 
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but  these,  while  fairly  profitable,  are 
incidents.  At  the  same  time,  the  national 
trend  of  traffic  is  almost  due  east  and 
west.  No  railroad  can  exist  upon  its  own 
local  traffic — I  bes^  a  premise  there;  it 
must  thrive,  if  at  all,  upon  the  inter- 
change with  other  roads.  Thus  the  Illi- 
nois '  Central  to  thrive  must  exchange 
with  other  roads  and  in  doing  so  must 
permit  its  cars  upon  leaving  that  line  to 
begin  to  run  at  right  angles  to  the  course 
of  the  parent  company.  These  cars  may 
move  east  or  west,  northeast  or  south- 


ham.  All  told,  this  company  serves  one 
hundred  and  twenty-six  mines  with  an 
annual  output  of  9,000.000  tons  of  com- 
mercial coal  and  4,000,000  tons  of  rail- 
way fuel,  a  total  of  13,000,000  tons.  To 
make  the  car  distribution  equitable,  not 
only  must  each  mine  get  its  proportion 
of  the  whole  number  supplied  to  any  one 
district,  but  all  districts  must  share  alike. 
\\'ith  cars  meander- 
ing home  from  "for- 
eign" roads  with 
the    m  a  X  i  m  u  m    of 


A   MODERN   FOUR-TRACK  COAL  TIPPLE. 

It  loads  four  cars  at  a  time  at  the  rate  of  six  tons  to  the  minute  or  the  four  cars  in  about  half  an  hour.    To  keep  this 

tipple  busy  demands  sixty-four  railroad  cars  per  day. 


west,  and  reach  their  destination  a  thou- 
sand miles  from  home.  In  returning, 
these  cars  might  strike  the  parent  line  at 
any  point — at  New  Orleans  or  Chicago ; 
at  Memphis  or  Council  Bluffs.  It  was 
and  is  impossible  to  predetermine  at 
what  point  any  car  or  any  number  of 
cars  would  or  will  return  to  the  parent 
road. 

At  the  same  time,  the  railroad  must 
supply  cars  to  five  distinct  coal  fields — 
the  Peoria  district  in  northwestern  Illi- 
nois ;  the  Springfield  district,  in  central 
Illinois ;  the  Carterville  field,  in  .southern 
Illinois  ;  the  western  Kentucky  field  ;  and, 
the    Alabama    district    around    Birming- 


irregularity.  it  was  no  easy  matter  to  see 
that  every  one  got  his  fair  share.  If 
empty  cars  clustered  around  Birming- 
ham, it  seemed  like  folly  to  haul  them 
almost  a  thousand  miles  around  a  triangle 
to  give  idle  mines  at  Peoria  a  chance  to 
run.  If  the  empty  cars  became  bunched 
at  New  Orleans  and  Chicago,  it  seemed 
folly  to  haul  them  past  the  busy  mines 
of  Birmingham  on  the  south  and  of 
Springfield  on  the  north  merely  that  the 
partiallv  idle  mines  of  Carterville  and 
western  Kentucky  be  permitted  to 
quicken  their  pace. 

Still,  the   square   deal   demanded  just 
such  an  equalization  and  this  is  what  the 


A   MINE'S  UNDERGROUND  RAILROAD. 
This  photograph  was  taken  in  an  Illinois  minu.  650  feet  beneath  the  surface,  and  shows  the  arrangement  of  tracks 
for  handling  coal  to  the  foot  of  the  shaft,  which  is  around  the  bend  to  the  right.    The  light  in  the  picture  is  artificial. 


committee  of  operators  has  succeeded  in 
working  out. 

I  am  not  going  to  assume  that  these 
railroad  officials,  at  sight  of  a  difficulty, 
lost  their  courage  and  tossed  a  hopeless 
task  into  the  arms  of  others.  I  know  the 
spirit  of  transportation  men  too  well  for 
that.  Neither  will  I  assume  that  men 
who  had  tasted  power  and  mastery 
under  Harriman  bent  the  neck  willingly 
to  the  yoke  of  an  alien  force.  My  knowl- 
edge of  human  nature  cries  out  against 
such  a  conception.  Instead  I  am  going 
to  look  deeper  for  the  shattered  nerves 
of  even  a  case  hardened  corporation  to 
see  if  just  one  more  irritant  might  not 
bring  a  supineness  that  would  produce 
naturally  such  a  concession. 

If  you  will  remember  Stuyvesant 
Fish  had  the  control  of  the  Illinois  Cen- 
tral and  Harriman  took  it.  Mr.  Fish, 
militant,  resentful,  outraged,  tried  to 
recover  but  only  succeeded  in  stirring 
discord  in  Wall  street  and  in  dividing 
the  road's  officials  into  bitter  partisan 
camps — the  always  pathetic  "old  guard" 
and  the  followers  of  the  reigning  house. 

Then  came  the  car  scandal — I  have 
always  suspected  that  partisanship  was 
its  parent — which  disclosed  systematic 
looting,  through  car  repair  bills,  which 
amounted  to  more  than  a  million. 


At  the  end  of  it  all,  in  an  effort  to 
down  the  spirit  of  revolt  and  to  end  the 
pillage,  came  the  sweeping  clean  of  high 
offices  and  the  influx  of  new  men  filled 
with  high  resolves'  and  gilded  ideals. 

One  of  these  hopeful  souls  had  scarce 
cuddled  into  the  congenial  warmth  of  his 
new  chair  before  he  decreed  that  a  new 
set  of  rules  must  govern  the  distribution 
of  coal  cars.  It  was  an  ingenious  con- 
trivance which  he  proposed.  The  mere 
existence  of  rules  proves  the  absence  of 
promiscuity  and  suggests  a  basis.  This 
basis  tries,  in  some  way,  to  measure  what 
the  mine  can  do  or  will  do  in  a  given 
length  of  time.  This  official  proposed 
that  each  mine's  rated  capacity  should  be 
fixed  exclusively  by  the  amount  of  coal 
it  shipped  over  the  Illinois  Central  in  a 
period  of  four  months.  This  announce- 
ment brought  an  explosion  among  ship- 
pers and  in  wrath  they  arose  to  protest. 
The  road  v.^as  and  had  been  in  a  deplor- 
able condition.  Because  of  the  corrup- 
tion among  its  officials,  cars  had  been 
permitted  to  deteriorate.  More,  the  offi- 
cials had  bought  but  few  new  cars  and 
really  without  money  with  which  to  buy 
them.  As  a  result,  such  mines  as  could 
conveniently  do  so  were  forced  to  use 
other  carriers  to  get  to  market  and  so 
gave  the  Illinois  Central  little  or  no  busi- 
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A  MINE   ELECTRIC   LOCOMOTIVE   AND   A     TRIP." 

Two  of  th.'sc  motors  will  travel  back  into  a  mini-  from  a  half  mile  to  two  miles  and  brinn  to  the  foot  of  the  shaft  enouuh 

3ton  mine  cars  to  permit  the  "  cage  "  to  hoist  two  a  minute  to  the  surface. 


ness.  If  this  new  rulinj^  should  be  per- 
mitted to  go  into  effect  it  would  mean  a 
permanent  reduction  of  the  rating  of 
those  mines  on  the  Illinois  Central ;  that 
is,  they  never  could  get  any  more  cars 
than  they  had  been  getting. 

The  fact  of  the  matter— this,  at  the 
time,  I  developed  in  a  morning's  talk 
with  one  of  the  officials — was  that  the 
railroad  did  not  have  enough  cars  and 
admitted  .it.  Thus  it  was  struggling 
vainly,  by  a  mere  system  of  distribution, 
to  get  rid  of  a  fundamental  defect ;  no 
system  of  distribution  would  suffice  if 
there  were  not  enough  cars  to  go  around. 

In  the  ensuing  weeks  of  agitation  the 
whole  controversy  edged  up  to  the  door 
of  the  Interstate  Commerce  Commission 
and  rapped  for  recognition.  Just  yester- 
day, I  read  again  the  soothing  yet  trou- 
bled letter  of  E.  E.  Clark,  Commissioner, 
as  he  suggested  compromise  rather  than 
strife.  If  the  Commission  should  under- 
take to  decide  it  might  have  to  almost 
order  the  Illinois  Central  to  buy  equip- 
ment— a  dangerous  undertaking.  If  it 
declared  one  set  of  rules  unsound  it  must 
supply  another  or  the  basis  for  another. 
This,  clearly,  it  was  in  no  position  to  do. 
By  fronting  his  own  difficulty,  Commis- 
sioner Clark  sympathized  with  both 
carrier    and    shipper    before    him    and 


gently,  almost  paternally,  suggested  a 
compromise.  He  advised  producer  and 
carrier  to  agree  upon  as  many  points  as 
possible.  Then,  if  there  still  were  con- 
flicts, they  might  return  to  the  Commis- 
sion with  a  definite  issue  upon  which  a 
definite  ruling  might  be  made. 

I  do  not  give  it  as  a  fact  but  rather  as 
a  reasonable  assumption  that  the  Illinois 
Central  stung  by  this  blow,  coming  so 
swiftly  after  the  financial  and  the  cor- 
ruption upheavals,  was  willing  to  pur- 
chase peace  at  almost  any  price.  I  do 
know  that  the  officials  of  that  railroad 
almost  immediately  after  the  receipt  of 
that  letter  said  to  the  coal  producers  in 
substance : 

•'If  you  do  not  like  the  rules  which  we 
have  issued,  formulate  your  own  and  we 
will  adopt  them;  we  will  do  any  legal 
thing  which  suits  you." 

As  this  is  written  there  lies  before  me 
a  printed  copy  of  those  rules.  Perhaps 
to  the  layman  they  might  seem  as  obscure 
as  a  thesis  in  ancient  Greek.  To  one  who 
has  spent  more  than  fifteen  years  in  daily 
touch  with  the  carriers  of  this  country 
and  a  good  many  years  in  ultimate  touch 
with  coal,  their  rough-hewn  sentences 
breathe  of  battle,  tragedy  and  com- 
promise. There  is  one  rule  which  illus- 
trates.    Some  mines  are  served  by  two 
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railroads — the  Illinois  Central  and  the 
Burlington,  or  the  Illinois  Central  and 
the  St.  Paul ;  others  are  served  by  but 
one — the  Illinois  Central — yet  the  two 
mines  may  work  the  same  vein  and 
appeal  to  the  same  market.  One,  by  get- 
ting a  half  supply  of  cars  from  two  rail- 
ways, would  have  a  full  supply ;  the 
other,  getting  a  half  supply  from  but  one 
railroad,  must  shut  down  at  noon  and 
produce  only  500  tons  instead  of  1,000 
tons.  It  was  not  human  to  concede  an- 
other an  advantage,  no  matter  on  what 
his  proof  of  right,  yet  the  rule  does  the 
unhuman  thing  and  concedes  the  ad- 
vantage. What  is  more,  I  am  told  the 
decision  upon  it  was  unanimous. 

Wlien  the  producers  presented  this 
plan  which  disciplined  not  only  the  rail- 
road but  themselves,  J.  AI.  Daly,  super- 
intendent of  transportation,  said : 

"You  men  have  devised  the  system : 
how  w'ould  you  like  to  administer  it  ? 
That  we  may  be  freed  from  even  a  sus- 
picion of  unfairness,  I  suggest :  That  you 
appoint  a  committee  on  car  distribution ; 
that  we  make  its  members  supreme  over 
our  cars ;  and  that  evidences  of  unfair 
distribution  be  the  occasion  for  a  binding 
order  from  your  committee  addressed  to 
me  or  to  whoever  may  be  in  charge  of 
our  cars." 

This  sweeping  concession  meant  that 
the  shippers  would  not  only  make  the 
car  laws  for  the  Illinois  Central  but 
would  enforce  them ;  it  was  the  auto- 
crat's complete  abdication  in  favor  of  the 
coal  shippers.  What  this  meant,  the  suc- 
cessors to  power  soon  came  to  know. 
Self  government  involved  responsibility, 
entailed  labor,  and  demanded  that  justice 
be  done.  A  democracy  of  shippers  had 
been  installed  to  rule  over  cars  but  even 
a  democracy  requires  organization  and 
organization  is  incomplete  without  one 
final  authority.  The  coal  producers  arose 
to  the  occasion.  In  districts — which  cor- 
respond to  divisions  on  railroads — a 
committee  of  three  were  put  in  charge. 
On  each  committee  one  man  was  chosen 
to  represent  those  mines  in  his  district 
which  are  located  upon  the  Illinois  Cen- 
tral, and  some  other  railroad  or  railroads  ; 
and,  the  superintendent  of  that  division 
of  the  Illinois  Central  became  the  third 
member.  There  being  eight  coal-carry- 
ing divisions  of  the   railroad,  the  com- 


mitteemen therefore  numbered  twenty- 
four. 

With  the  interests  of  the  district  safe- 
guarded by  home  rule,  it  remained  to 
assure  that  no  one  division  or  district 
should  be  preferred  over  any  other.  To 
centralize  the  government,  the  eight 
committees  combined,  upon  special  occa- 
sions and  subjects,  into  a  committee  of 
the  whole.  Hywel  Davies  of  Louisville, 
Kentucky,  was  chosen  as  chairman ; 
W^  E.  Borders  of  Marissa,  Illinois,  as 
vice-chairman ;  and  F.  H.  Harwood  of 
Chicago  as  secretary-treasurer.  Thus 
men  who  were  about  to  do  a  revolution- 
ary thing  prefaced  the  extraordinary  by 
the  commonplace,  even  as  in  these  days 
a  stout  executioner  might  relieve  the 
pressure  upon  his  trousers'  button  before 
beheading  a  king.  It  happened,  however, 
that  the  perfunctory  election  of  officers 
located  the  secretary  in  Chicago — the 
headquarters  of  the  railroad — and  chose 
as  that  officer  a  man  with  enough  blunt- 
ness  of  manner  to  receive  a  complaint 
and  immediately  thereafter  to  issue  or- 
ders to  the  officials  of  the  Illinois  Central 
— I  mean  it ;  he  issues  orders  and  those 
are  obeyed  as  promptly  as  any  which 
came  from  Harriman  in  the  old  days.  This 
personification  of  the  committee  is  F.  H. 
Harwood,  a  coal  operator,  being  vice- 
president  and  general  manager  of  the 
New  Kentucky  Coal  Company. 

Fred  Harwood  is  an  interesting  char- 
acter. Until  two  years  ago  he  was  the 
coal  traffic  manager  of  the  Illinois  Cen- 
tral and  a  typical  railroad  man — under- 
paid and  overworked  with  an  ingrowing 
and  flourishing  weariness  with  every- 
thing. To  him  all  complaints  from  ship- 
pers were  bromidic ;  he  had  heard  them 
all — even  the  most  vitriolic  of  them — 
times  without  number.  Externally — to 
the  stranger — he  has  an  air  of  non- 
chalance which  is  frigid  and  austere.  He 
can  puncture  a  man's  inflated  claims  or 
belittle  his  position  as  completely  by 
simply  refusing  to  be  disturbed  as  an- 
other man  could  by  declaiming  a  volume 
or  by  writing  a  Philippic.  This  is  a  man- 
ner which  grows  upon  railroad  men ;  it 
is  the  natural  flower  of  their  environs ; 
and  it  is,  incidentally,  the  salvation  of 
their  nerves.  Years  ago,  Mr.  Harwood 
learned  to  let  the  pot  boil,  if  it  insisted 
upon   it,   and  to   go   fishing.      The   soul 
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tragedies  of  overheated  men  do  not  dis- 
turb him  when  he  does  not  want  to  be 
disturbed ;  he  learned — as  all  railroad 
men  learn — to  take  things  calmly  and 
thus  to  think  clearly  when  there  is  need 
for  that  sort  of  brain  action. 

But,  he  is  human  even  if  he  has 
schooled  himself  vigorously  and  even 
cruelly  in  certain  things.  When  you 
touch   him  close   in.   he  can   l)e   volcanic 


and  boyishly  afifectionate.  By  nature  he 
warms  to  the  justice  of  things  and  by 
disposition  he  arouses  himself  to  fight 
an  injustice  when  it  crosses  his  horizon. 
I'his  is  the  man — big,  a  tendency  to  be 
fat,  jovial  by  nature  and  austere  by 
training — to  whom  the  Illinois  Central 
Railroad  and  the  shippers  of  coal  have 
entrusted  their  intimate  affairs  with 
abiding    faith.      I    might    be    inclined   to 


J.  W.  DALY. 

He  is  superintendent  of  transportation  of  the  Illinois  Central  and  originator 
of  the  "Daly  svstem  of  car  accounting  "  now  used  on  every  .American  railroad. 
He  persuaded  President  Markham  to  try  the  experiment  of  letting  coal  opera- 
tors handle  the  car  distribution, 
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honor  him  by  the  appHcation  of  mere 
words  but  I  could  add  nothing-  to  what — 
seeing  the  amount  involved — these  prac- 
tical men  of  affairs  have  already  done. 
They,  by  action,  have  said  the  last  word 
in  confidence. 

As  we  all  realize,  even  a  perfect  theory 
as  to  how  cars  may  be  distributed  will 
not  automatically  give  equal  distribution. 
Also,  a  system  plus  a  competent  man 
clothed  with  power  is  not  sufficient, 
standing  alone,  to  overcome  difficulties. 
You  who  have  kept  your  eyes  pinned  to 
the  difficulties,  have  been  turning  over 
the  question :  How  has  this  device 
worked  in  practice  ?  In  answering,  I  ask 
you  to  recall  that  it  has  been  in  use  but 
six  months,  yet  the  results  have  been 
truly  astounding. 

Knowing  the  difficulties,  it  is  apparent 
that  equal  car  distribution  every  day  is 
an  absolute  impossibility.  However,  by 
withholding  cars  from  one  mine  today 
which  had  too  many  yesterday,  and  by 
giving  another  mine  an  increased  supply 
today  which  had  few  yesterday,  it  is  pos- 
sible to  strike  a  fair  average  in  a  week 
and  almost  to  assure  absolute  uniformity 
in  a  month.  Yesterday  I  picked  up  two 
report  sheets  at  random.  On  the  third 
of  the  month  one  company  had  one  hun- 
dred per  cent,  of  cars ;  a  second  forty- 
eight;  and  a  third  twenty-seven.  I  ran 
across  the  report  sheet  to  the  last  day  of 
the  month  where  was  shown  the  per- 
centage  of   cars   supplied   to  the   mines' 


rating;  final  results  did  not  show  a 
greater  fluctuation  than  three  per  cent. 
The  second  sheet  showed  even  a  greater 
fluctuation  on  the  third  day  of  the  month 
while  the  last  day  showed  a  variation  of 
only  two  per  cent.  That  is,  car  distribu- 
tion had  been  practically  perfect. 

In  October,  the  Illinois  Central  was 
bothered  by  a  strike  of  its  shop  men. 
The  centers  of  greatest  disturbance  were 
at  Carbondale  and  Centralia,  Illinois,  on 
the  north  and  Memphis  and  Mounds, 
Tennessee,  on  the  south.  Between  these 
two  points  lay  the  coal  producing  fields 
of  southern  Illinois  and  western  Ken- 
tucky. Owing  to  the  heated  labor  dis- 
pute, it  was  not  possible  to  get  cars,  in 
any  great  numbers,  past  the  disturbed 
districts  where  a  state  of  practical  block- 
ade existed.  The  result  was  a  wide  varia- 
tion from  an  equal  supply  of  cars.  The 
effect  is  most  strikingly  portrayed  by  a 
comparative  statement  of  the  percentage 
of  cars  furnished  on  each  division  in 
September  before  the  strike  occurred  and 
in  October  when  the  strike  was  in 
progress. 

Pet.  in         Pet.  in 

Division  September  October 

St.  Louis  (West) 98  56 

St.  Louis   (East) 98  51 

Kentucky    90  54 

Indiana    98  91 

Illinois  90  93 

Springfield    (111.)    91  80 

Wisconsin   100  100 

Indianapolis    Southern..      88  93 

The  trouble  zones  were  on  the  two 
St.  Louis  and  the  Kentucky  divisions. 
The  general  scaling  down  of  percentages 
marks  the  influence  of  the  strike ;  crip- 


COAL-LOADIN(.    Dl  \K1>   AT  EASTERN   MINES. 
From  this  plant  it  is  common  for  the  cars,  which  are  seen  standing  loaded,  to  travel  1.000  to  1-500  miles  to  market, 
moving  30  miles  a  day  and  standing  two  days  to  be  unloaded.    These  cars  do  not  return  home  ms.de  of  two  months. 
This  is  often  duplicated  on  the  Illinois  Central,  the  cars  of  which  travel  a  wide  territory. 
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pled  cars  conkl  not  be  repaired  and  were 
withdrawn  from  service ;  also,  engines 
being-  out  of  repair  could  not  haul  cars 
and  hence  the  slower  movement. 

If  the  rules  were  to  be  enforced 
rigidly,  those  shippers  who  were  made 
to  suffer  for  cars  in  October,  had  no 
re<lress;  last  month  is  ancient  history  in 
a  railroad  office  and  no  new  month  ever 
inherits  the  sins  of  the  old.  Mr.  Har- 
wood,  his  sense  of  fair  play  racing  to 
the  fore,  said  that  since  the  inequality 
was  not  due  to  any  fault  of  either  ship- 
per or  carrier  some  amends  should  be 
made  to  the  sufferers.  He  proposed  that 
October  and  November  be  considered  as 
one  month  and,  if  the  strike  abated,  that 
those  who  had  been  given  a  short  supply 
in  October  should  get  the  cars  in  Novem- 
ber. That  is  one  way  of  assuring  equal 
distribution. 

On  another  occasion,  he  saw  in  the 
report  that  one  of  his  own  mines  was 
receiving  more  than  eighty-five  per  cent, 
of  the  cars  asked  for  while  a  shipper  at 
another  point  was  getting  less  than  fifty 
per  cent.  Although  his  coal  was  then 
selling  briskly  at  the  highest  prices  in  a 
year,  he  sent  one  of  his  terse  notes  to 
J.  M.  Daly,  superintendent  of  transpor- 
tation of  the  Illinois  Central :  "I  would 
call  your  attention  to  the  following  un- 
balanced percentages  and  would  suggest 
that  the  discrepancies  be  rectified."  This 
meant  that  cars  were  to  be  withheld  from 
his  own  mine  until  another  man  could 
have  justice  done  him. 

Even  a  more  striking  example  came 
out  of  one  of  the  report  sheets,  which  I 
saw,  for  the  first  ten  days  of  one  month 


— it  was  August,  if  I  remember  cor- 
rectly— two  mines  were  getting  ninety- 
nine  per  cent,  of  cars  while  the  others 
were  getting  only  about  fifty  per  cent. 
Mr.  liarwood  inquired  why  this  was  and 
the  railroad  officials  replied  that  those 
mines  were  furnishing  the  road  its  fuel. 

"That  will  never  do,"  said  Mr.  Har- 
wood,  "you  must  cut  those  fellows  down 
and,  if  necessary,  get  your  fuel  coal  else- 
where." 

I  studied  that  particular  report  with 
interest ;  at  the  end  of  that  month  those 
two  mines  were  sharing  cars  equally 
with  all  other  mines.  More  to  the  point, 
I  studied  subsequent  reports  and  failed 
to  find  a  case  where  the  old  favor  had 
again  been  extended. 
'  In  view  of  these  things — I  call  them 
evidences  of  a  great  revolution — it  may 
be  well,  to  inquire  wdiat  all  this  is  going 
to  mean  to  the  transportation  business  of 
this  country.  It  is  so  pregnant  with  pos- 
sibilities, I  hesitate  to  let  imagination 
play  upon  it  lest  a  simple  business  ar- 
rangement be  glorified  into  a  vital 
weapon  of  democracy  or  lest  a  thing 
harmless  in  itself  be  freighted  with  un- 
bearable possibilities  of  evil. 

If  disposed  to  unchain  the  imagination, 
it  would  be  easy  to  portray  a  sequence 
of  events  which  would  end  in  absolute 
public  control  of  railway  cars.  Because 
this  arrangement  shuts  the  mouths  of 
critics,  thus  relieving  the  railroads,  other 
lines  might  be  expected  to  adopt  it. 
With  the  same  thing  at  work  upon  con- 
necting railroads — such,  for  instance,  as 
the  Illinois  Central  and  the  Burlington — 
the  committee  on  one  road  would  declare 


A   CO.\L  TRAIN   "MADE  UP"   FOR  MARKET. 
A  modern  coal  mine  will  produce  3.000  tons  per  day.    This  fills  seventy-five  cars,  or  all  that  a  big  engine  can  haul 
in  one  train  -"er  a  level  territory.    Sometimes  these  cars  are  all  placed  in  one  train  and  moved  to  one  market  or  even 
to  one  consignee. 
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that  the  shippers  upon  the  other  were 
detaining  cars  to  which  the  first  com- 
mittee was  entitled.  The  resultant  con- 
flict of  personal  interest  among  shippers 
would  limit — perhaps  not  intentionally 
but  none  the  less  effectively — the  free 
interchange  of  equipment  between  car- 
riers to  the  crippling  of  business.  How- 
ever, the  idea,  being  fair  to  both  ship- 
pers and  carriers,  would  be  modified 
rather  than  surrendered.  The  com- 
promise measure  would  be  to  invite  in 
government      officials      as      supervisors. 


shippers  becomes,  in  time,  fattened  on 
power  and  cannot  be  checked  by  the  car- 
rier's weak  officials.  I  will  assume  that 
the  power-drunk  producers  decide  there 
are  enough  mines  along  that  line  and 
that,  for  the  good  of  all,  it  is  best  to 
extend  railroad  tracks  to  no  more  open- 
ings. Under  such  circumstances,  the 
power  "to  attend  to  any  other  business," 
etc.,  would  be  dangerous — mighty  dan- 
gerous— even  if  Mr.  Hepburn  did  amend 
the  Interstate  Commerce  Act  to  avoid 
any  such  contingency  in  future. 


NEARING  THE  END  OF  A   DAY'S  WORK. 

This  picture  shows  coal  cars  as  they  have  been  "  dropped  down  "  from  the 

tipple  after  loading.    They  are  awaiting  the  locomotive 

to  go  to  market. 


That  would  mean  a  car  pool  which  has 
been  much  discussed  but  has  always  been 
put  down  as  a  wild-eyed  socialistic 
propaganda.  I  do  not  say  it  will  come ; 
my  imagination  merely  pictures  it  as 
possible. 

Unloosing  the  imagination  upon  the 
other  side  of  the  picture,  I  conjure  a 
sequence  of  events  which  yields  this :  Mr. 
J.  Daly's  circular  of  June  1,  1911,  says: 

"The  committee  of  the  whole  repre- 
senting all  divisions,  shall  meet  as  often 
as  necessary  to  see  that  the  aggregate 
car  supply  is  properly  divided  between 
the  several  divisions.  This  committee 
shall  also  attend  to  any  other  business  of 
general  interest  to  the  operators  on  the 
Illinois  Central  system." 

I  will  assume  that  this  committee  of 


Returning  the  imagination  to  leash 
and  dealing  only  with  the  hard  facts  in 
the  case,  it  remains  true  that  by  the 
appointment  of  this  committee  and  by 
the  surrender  of  car  distribution  to  the 
shippers  of  coal,  the  Illinois  Central  has 
reversed  and  abandoned  wholly  and  com- 
pletely the  policy,  previously  permeating 
the  railroads,  of  fattening  favored  coal 
companies  by  giving  them  cars  and  of 
starving  other  companies  by  giving  them 
few  or  none  at  all.  When  I  remember 
the  scandalous  conduct  of  the  Penn- 
sylvania and  the  Hocking  Valley  rail- 
roads— a  decade  ago — and  compare  the 
old  with  the  new  order  of  things,  I  char- 
acterize the  appointment  of  this  commit- 
tee by  a  stronger  word  than  surrender  ; 
it  borders  upon  revolution. 
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WHAT    A    LITTLE    STREAM    IS   DOING 

By 
GEORGE  FREDERICK  STRATTON 


BEFORE  writing-  this  article  I 
made  honest  endeavor  to  find 
some  other  name  for  Mill 
Creek ;  hopefully  for  an  Indian 
name,  or  failing  that,  one 
which  would  be  more  characteristic,  or 
less  suppressive,  of  the  picturesque  birth, 
the  energetic,  vehement  life  and  the  reso- 
lute finality  of  one  of  the  smallest  and 
most  beautiful  mountain  streams  of  the 
Wasatch  Range,  which  guards  the  east- 
ern line  of  the  Salt  Lake  Valley. 

But  the  old  pioneers  in  that  valley 
were  utilitarians :  fighting  valiantly  for 
food,  with  plow  and  hoe  against  the 
desert ;  and  with  rifle — or  perhaps  more 
frequently  a  muzzle-loading  long  gun — 


in  readiness  for  savages,  two  or  four 
footed.  In  the  christening  of  Mill  Creek, 
its  birth  up  in  the  rearing  snow-covered 
peaks  of  the  Wasatch  Range  was  not 
considered.  Its  rollicking,  but  honest 
endeavor  to  keep  turning  the  clumsy 
overshot  wheel  of  a  little  saw-mill  in  the 
foot-hills  gave  it  its  name. 

Riding  into  the  mouth  of  the  canyon, 
with  sparsely  brush-clad  peaks  rearing 
in  abrupt  thousand  foot  slopes  on  either 
hand,  the  little  stream  was  so  small  as 
to  attract  no  attention  except  from  our 
eager  horses,  which  plunged  onto  its 
gravelly  floor,  and  drank.  As  we  sat 
there  a  seven-year-old  boy  sauntered 
bare-legged     into    the     middle    of    the 


stream,  his  eyes 
sparkling  with 
keen  welcoming 
delight  at  the  rare 
sight  of  strangers.  He  stood 
there,  the  water  gurgling 
and  swirling  against  his 
knees,  and  nonchalantly  told  us  of  his 
father's  peaches  and  pears,  and  pointed 
out  the  direction  of  a  pool  where  rain- 
bow-trout— so  long — were  plentiful. 

Where  we  sat  in  our  saddles,  and 
where  he  stood,  the  stream  was  less  than 
ten  feet  wide  and  did  not  reach  our 
horses'  knees. 

That  was  the  incentive  of  this  article ; 
the   object-lesson   of   the   smallness,    the 
power,   the  gentleness  and  the  splendid 
achievement  of  one  little  stream  :  for  we 
knew    that    the    water    in    which    that 
seventy  pound  boy  stood  so  sturdily,  had, 
but  a  few  moments 
before,     whirled 
turbines  of  twenty- 
six  hundred  horse- 
power. As  we  chat- 
ted    together,     the 
electric    current 
which   had   been 
generated    by    the 
turbulent  ripples 
about  his  legs  was 
operating   the    ma- 
chinery of  a  dozen 
industrial  plants, 
from  ten  to  twenty 
miles     away,     and 


doing    it    on    that 
same  instant. 

And  the  work  of 
the  stream  —  the 
unostentatious  ripple  along 
its  ten-foot  bed  was,  at 
that  point,  only  half  done. 
Above,  it  had  shown  its  power ;  below, 
it  was  showing  its  vital  ability,  and  its 
essential  willingness  to  transform  three 
thousand  acres  of  arid  desert  into  farms, 
gardens  and  orchards  of  record  prod- 
uctivity. 

But  the  story  of  the  work  of  this 
typical  stream  must  not  commence  here. 
We  must  ride  a  dozen  miles  up  the  can- 
yon for  that.  A  few  hundred  feet  from 
where  we  laughed  good-bye  to  the  boy, 
we  pass  the  lower  power-house;  and  we 
pass  it  without  stopping,  for  although 
the  little  stream  is  cheerily  rolling  off 
two  thousand 
horse-power  there, 
its  first  efforts  are 
farther  up.  Five 
miles  over  a  trail 
which  is  possible 
only  to  a  mountain 
broncho,  brings  us 
to  the  upper  power- 
house, and  again 
we  pass  on.  Al- 
though Mill  Creek 
[confound  such  a 
name  for  a  moun- 
tain torrent!]  is 
demonstrating,     in 
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the  plain  squat  brick  l)nil(Hng',  its  youth- 
ful activity  and  its  gambols  with  electric 
generators  which  are  cheerfully  respond- 
ing by  the  transmission  of  six  hundred 
and  fifty  horse-power,  by  wire,  through 
the  spruce  and  pine  and  over  the  cross 
canyons  to  manufacturing  plants  down 
in  the  valley,  we  want  to  see  its  cradle. 

We  find  it,  four  miles  nearer  to  the 
everlastingly  snow-covered  high  peaks ; 
a  small  rock-circled,  pine-decorated  pool, 
very  close  to  the  timber-line.  It  takes 
some  little  search  now  to  find  Mill  Creek, 
for  it  is  a  very  elusive  and  lively  infant, 
bubbling  through  a  cleft  in  an  enormous 
red  granite  boulder.  Ihit  it  has  ami:)le 
room,  and  it  gurgles  away  with  a  laugh- 
ing trickle,  which  means  nothing  else  but 
— "Good-bye,  you  tenderfoots !  I've  got 
a  date  down  below." 

We  follow  it  back.  The  grade  is 
steeply  descending  on  the  trail,  but  very 
soon  the  stream  is  taken  in  hand — just 
as  a  jolly,  bright,  enthusiastic  child  is 
taken  in  hand  by  a  jolly,  bright,  appre- 
ciative parent — and   shown  that   its  life 


work  means  control.  It  is  turned  into  a 
timber  Hume,  so  that  it  will  hold  to  a 
commendable  level,  instead  of  futilely 
wasting  its  energies  in  the  easy,  rollick- 
ing down-hill  of  undirected  force.  The 
flume  carries  it  over  ravines  and  small 
canyons,  not  checking  its  force,  but  hold- 
ing it  together  and  concentrating  it  for 
real  purpose,  further  on. 

So,  it  is  led  to  the  first  power-house 
where  its  first  opportunity  comes  to  show 
what  it  can  do.  Other  little  streams,  orig- 
inating from  springs,  or  more  frequently 
from  the  summer  melting  of  snows  on 
the  high  ])eaks,  join  it.  They  are  im- 
prisoned, it  is  true,  as  to  side  trips  or 
waste  of  substance  and  energy,  but  they 
are  free — absolutely  free — for  onward 
progress. 

It  reaches  the  upper  power-house,  not 
on  the  same  level,  but  six  hundred  feet 
above.  It  is  up  there,  sparkling  under 
the  first  greeting  of  the  morning  sun  for 
two  hours  before  the  power-house  in  the 
dark  canyon  below,  gets  one  touch  of  the 
golden   rays.      All    its   juvenile   force   is 
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conserved,  and  strengthened  by  its  ele- 
vation. It  feels  that  strength,  and  makes 
the  headlong  plunge  down  the  almost 
perpendicular  side  of  that  six  hundred 
foot  hill,  through  the  hard  business-like 
steel  intake  pipe  into  the  turbines. 

A  moment  later,  freed  from  the  im- 
prisoning flume,  and  wild  with  glee  at 
the  whirling  impulse  it  has  given  to  the 
staid,  sober  generators,  it  is  rushing 
down  the  race-way;  boiling,  gurgling, 
tossing  hundreds  of  gallons  over  other 
hundreds  of  gallons,  laughing,  splashing, 
and  tumbling  down  the  short,  steep  de- 
cline. Then  the  master  takes  control 
again.  The  turbulent  little  fellow  is 
headed  into  another  timber  flume,  and  is 
carried  away,  fighting  at  first,  but  soon 
settling  down  to  business-like  steadiness 
and  speed. 

So  it  continues  over  deep  gloomy 
ravines,  and  round  the  portly  waists  of 
high  peaks.  Sometimes,  from  our  trail 
we  lose  sight  of  it  as  its  timbered  con- 
duit dodges  around  some  red  sandstone 
mountain  in  order  to  make  a  short  cut. 
Then,  as  we  round  the  almost  perpen- 
dicular cliff,  we  again  catch  sight  of  the 
flume — this  time  on  a  high  straddling 
trestle — carrying  the  little  stream  safely 
across  a  canyon  where  it  would  only 
waste  its  force  in  play,  and  holding  its 
hundreds  of  volts  of  dynamic  energy  in 
readiness    for   another    display    of    what 


it  can  do  with  all  this  force  of  pent-up 
energy. 

We  reach  the  lower  power-house :  a 
larger,  and  in  its  surrounding  scenery, 
a  more  attractive  building  than  the  upper 
house.  Behind  it,  the  black  sombre  in- 
take pipe  leads  down,  in  determined  but 
irregular  stretches,  from  the  high  range 
onto  which  the  flume  led.  From  that 
peak  to  the  turbines  is  one  thousand  and 
fifty  feet ;  and  the  same  little  stream 
which  developed  six  hundred  and  fifty 
horse-power  at  the  upper  house,  now 
shows  its  appreciation  of  the  directing 
care  which  has  conducted  it  to  its  com- 
manding position  by  cheerfully  and 
easily  turning  out  the  trifle  of  two  thou- 
sand horse-power  and  then  gamboling 
down  the  more  level  and  wider  raceway, 
whirling  around  a  score  of  times,  as  if 
it  really  looked  upon  its  last  exploit  as  a 
very  indifferent  one,  and  was  much  dis- 
posed to  run  back  through  the  machines 
and  up  the  mountain  side  again. 

Here  is  where  only  one-half  of  its 
work  has  been  done.  Here  is  where  the 
man  who  rode  with  me — a  man  whose 
life  has  been  spent  in  mining,  ranching, 
and  development  of  wild  things  and  wild 
places :  who  seemed  as  incapable  of  senti- 
ment as  one  of  his  own  great  traction 
engines — here  is  where  he  displayed  ap- 
preciative sentiment. 

"That    stream,"    he    said    slowly — "is 
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like  some  men.  Don't  look  worth  a  snap 
of  a  quirt  when  nothin'  gets  in  their 
way,  but  put  'em  in  a  ti^ht  place — put 
'em  where  they've  got  to  make  good,  an' 
somethin'  happens  right  there,  an'  it 
don't  lose  no  time  in  happenin'." 

There  are  a  good  many  men  to  whom 
twenty-six  hundred  horse-power  means 
only  twenty-six  hundred  horse-power. 
To  that  little  stream  its  means  that  it  is 
turning  the  wheels  of  shops  which  give 
employment  to  over  one  thousand  men  ; 
and  in  addition,  it  is  lighting  more  than 
a  score  of  miles  of  public  streets,  and 
illuminating  the  stores  and  dwellings  of 
a  town  of  twenty-five  hundred  ])opula- 
tion. 

That  is  only  halt  of  its  work.  Esti- 
mated in  productive  value,  it  is  even 
much  less  than  one-half. 

We  are  on  the  foot-hills  now — the 
bench,  rather.  Before  us,  in  descending 
grades,  is  the  valley ;  and  immediately 
around  us  are  three  thousand  acres  of 
land  watered  by  the  stream  which  has 
just  come  through  the  turbines.  This  is 
not  one  large  farm,  or  several  moderate 
farms.  It  is  divided  into  twenty-  or 
thirty-acre  lots.  Some  of  these  are  all  in 
fruit :  others  are  in  vegetables  or  mixed 
farmmg ;  but  every  acre  is  intensively 
worked.  As  we  rode  up  by  one  of  these 
small  farms,  a  stream  threshing  outfit 
was  pulling  out  from  the  stubble  of  a  ten- 
acre  field.     In  answer  to  the  usual   en- 


quiries, the  foreman  showed  us  the 
thresher-tally ;  four  hundred  and  eighty- 
five  bushels  of  wheat  from  the  ten  acres ! 
The  great  wheat  state  of  Iowa  shows 
less  than  one-third  of  that  tally  of  a 
recent  desert — forty-eight  and  a  half 
bushels  i)er  acre!  It  was  little  Mill 
Creek's  assistance  which  makes  that 
splendid  showing. 

It  would  take  two  hundred  of  Uncle 
Sam's  best  dollars  to  buy  any  one  acre 
of  that  land,  for  it  is  all  within  teaming 
distance  of  the  local  markets  of  Salt 
Lake  City.  The  value  ranges  from  that 
to  a  thousand  dollars  per  acre  for  finely- 
developed  and  well-planted  orchards. 
And  yet,  a  score  of  years  ago,  it  was  all 
sage  brush  and  greasewood  desert,  abso- 
lutely worthless  for  food  production.  One 
of  the  county  commissioners — a  man 
born  in  the  section,  and  acquainted  with 
every  man,  woman,  horse  and  dog  in  the 
section,  told  me  that  the  actual  value  of 
the  land  irrigated  by  Alill  Creek  is  not 
less  than  a  million  dollars  to  the  various 
owners — a  valuation  based  on  its  prod- 
uctivity. 

Let  us  raise  our  hats  to  the  little 
stream  with  the  unemblematical  name ; 
not  only  because  of  its  individual  exploit, 
but  because  it  typifies  thousands  of 
other  small  streams  in  the  West,  and 
hundreds  in  the  East  which  possess  sim- 
ilar powers,  similarly  available,  when- 
ever thev  are  "made  good." 


THE  old-style  apartment  house, 
so  necessary  to  and  so  popular 
with  the  modern  city  dweller, 
will  probably  never  go  com- 
pletely out  of  existence.  The 
necessary  congestion  of  cities  would 
seem  to  prevent  such  a  thing  from  ever 
happening — at  least  until  our  ideas  of 
today  of  building  cities  have  very  ma- 
terially changed.  Nevertheless  there  is 
a  movement  in  such  a  direction — apart- 
ments that,  in  a  way,  are  not  apartments 
but  little  individual  bungalow  homes. 
The  idea  is  one  that  has  just  reached 
development  in  the  last  two  or  three 
years,  and  in  the  cities  of  southern  Cali- 
fornia there  are  already  a  number  of 
these  "community  courts."  The  builders 
are  finding-  them  extremely  popular, 
and  the  money  thus  invested  is  yield- 
ing a  steady  and  highly  satisfactory 
interest. 

The  "community  court"  idea,  or  plan, 
consists  of  taking  two,  and  sometimes 
three  or  more,  city  lots,  each  about  forty 
or  fifty  feet  wide  and  from  120  to  150 
feet  deep,  located  reasonably  close  to  the 
business  part  of  the  city,  and  construct- 
ing on  the  plot  thus  created  a  number  of 
up-to-date  and  modernly  equipped  cot- 
tages, or  bungalowSj  through  the  center 
of  which  runs  a  sort  of  park-way,  or 
court.     Such  plots  of  ground  will  allow 


the  building  thereon  of  from  eight  to 
fifteen  of  these  little  individual  homes. 
The  bungalows  are  usually  furnished  by 
the  "court"  owner,  so  that  the  tenant 
may  move  in  with  but  little  more  than  a 
suit-case-full  of  personal  possessions, 
and  immediately  begin  housekeeping. 
Electric  lights  and  running  water  are 
provided,  and  the  grounds  are  kept  in 
order  by  the  "court's"  gardener. 

The  "court"  shown  in  the  illustrations 
— Bower's  Court,  in  Pasadena — is  some- 
what larger  than  the  ones  usually  con- 
structed. The  plot  of  ground  is  equiva- 
lent to  six  large  city  lots,  having  a  com- 
bined frontage  of  120  feet  and  a  depth 
of  about  500  feet.  On  it  are  constructed 
thirty-two  of  the  individual  bungalows, 
besides  a  sort  of  summer  house  which  is 
intended  as  an  outdoor  lounging  retreat 
for  all  of  the  "court"  occupants.  Through 
the  center  of  the  plot  runs  a  double 
cement  walk,  with  broken  strips  of  grass 
intervening,  and  at  regular  intervals 
there  are  interesting  street  lamps  of 
simple,  artistic  design.  On  either  side 
of  this  walk  are  the  bungalows,  each 
entirely  independent  of  the  others  and 
possessing  its  own  green  lawn.  Each 
bungalow  contains  either  three  or  four 
rooms,  and  no  two  are  exactly  alike  in 
design.  Some  have  shingled  siding  and 
some  weatherboarded  siding;  some  have 
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cement  masonry,  some  brick  masonry 
and  some  cobblestone  masonry.  All  have 
low  roofs,  with  broadly  projecting  eaves, 
and  a  front  and  a  rear  porch. 

The  three-room  bungalows  possess  a 
kitchen,  a  bed  room  and  a  living  room, 
which  is  also  used  as  a  dining  room, 
while  in  the  four-room  bungalows  the 
living-room  and  dining  room  are  sepa- 
rate. The  living  room  always  has  a  fire- 
place of  artistic  design  and  a  disappear- 
ing bed.  The  disappearing  bed  is  so  de- 
signed that  it  can  be  used  either  in  the 
living  room  or  on  the  porch,  and  when 
not  in  use  it  occupies  a  sort  of  cabinet 
that  creates  a  cozy-corner  seat  in  both 
the  living  room  and  on  the  porch.  The 
rooms  are  tastily  finished,  and  the  fur- 
niture and  draperies  are  carefully  se- 
lected to  create  a  harmonious  effect. 
They  are  liberally  provided  with  built-in 
features,  and  the  kitchen,  which  is  of  the 
cabinet  kind,  is  to  the  housewife  a  verita- 
ble gem. 

The  summer  hovise  of  this  "court"  is 
two  stories  in  height,  and  on  both  floors 
are  tables  and  comfortable  chairs.     It  is 


of  extremely  rustic  design,  and  is  entirely 
open  on  all  sides,  except  for  a  low  wall 
of  cobblestones  which  partly  encloses  the 
lower  floor.  The  timbers  are  of  euca- 
lyptus and  the  roof  covering  is  of  palm 
branches.  It  is  the  outdoor  lounging 
place  for  the  entire  "court." 

The  entrance  to  the  "court"  has  re- 
ceived considerable  attention  and  is  of 
artistic  design.  The  plot  contains  a 
number  of  grand  old  trees  of  various 
kinds,  and  a  great  deal  of  well-kept  lawn 
area,  and  flowers  of  all  kinds  are  to  be 
found  in  profusion. 

The  majority  of  the  bungalows  are 
for  rent  already  furnished,  although 
there  are  a  few  obtainable  unfurnished. 
The  furnished  ones  rent  for  from  thirty- 
five  to  forty-five  dollars  per  month  and 
the  unfurnished  ones  for  twenty  and 
twenty-five  dollars  per  month.  The 
grounds  are  kept  in  order  by  a  gardener 
furnished  by  the  owner  of  the  "court," 
and  the  rental  price  includes  free  water 
and  electric  lights.  Gas  for  cooking  is 
charged  for  extra,  each  bungalow  pos- 
sessing an  individual  meter. 


Dinner  Pail  Philosophy 

^  Put  sincerity  and  excellence  into  your  art. 

^  The  main  ingredient  in  good  salesmanship  is  good 
digestion. 

<|  If  the  nose  of  Cleopatra  had  been  shorter,  the  whole 
face  of  the  world  would  have  been  changed. 

^  There  are  some  on  whom  their  faults  sit  well  and 
others  who  are  made  ungraceful  by  their  good  quali- 
ties. 

^  No  man  deserves  to  be  praised  for  his  goodness 
unless  he  has  strength  of  character  to  be  wicked. 
All  other  goodness  is  generally  nothing  but  indo- 
lence or  impotence  of  will. 


HOW  MOUNT  ETNA  LOOKS  FROM  TAORMINA.  WHEN   PHOTOGRAPHED  THROUGH  THE   MEDIUM 

OF  THE  INVISIBLE  (IN  THIS  CASE  INFRA-RED)  RAY. 

When  a  wave  of  white  li^ht  is  captured  and  dissected  in  a  spectroscope  it  is  found  to  consist  of  a  compound  of  colors 

ranging  from  red  through  orange,  yellow,  green,  blue  and  indigo  violet.    Each  color  travels  in  waves  ot  a 

different  length,  red  being  the  longest  and  violet  the  shortest. 


PHOTOGRAPHING 
WITH    INVISIBLE    LIGHT 


By 
C.    F.    CRAIG 


RECENT  research  by  a  small 
army  of  physicists  has  resulted 
in  the  presentation  of  this  old 
world  in  a  new  light.  As 
might  be  expected  in  so  com- 
mercial an  age,  the  new  light  has  already 
been  put  to  work,  while  America  and 
France,  or  to  put  it  more  literally,  pri- 
vate individuals  in  both  countries,  are 
co-operating  in  an  endeavor  to  extend 
its  industrial  uses.     Oddly  enough,  the 


new  light  is  not  used  for  illuminating 
purposes,  except  in  a  figurative  sense, 
for  it  is  invisible.  To  avoid  becoming 
befuddled  over  the  paradox  of  invisible 
light  it  may  be  advisable  to  turn  to  the 
more  familiar  form  of  light  for  a  start- 
ing point. 

Everybody  knows  what  light  is ;  that 
is,  everybody  except  those  who  have 
spent  a  large  part  of  their  lives  trying  to 
find  out  something  about  it.     Ever  since 

699 


THE   ULTRA-VIOLET  RAY  TURNS  THE  WHITE  GARDEN   PHLOX   DARK. 
The  left-hand  photo  is  taken  with  visible  light:  the  right  hand,  with  the  ultra-violet,  or  invisible  ray. 


the  ancients  opened  the  proceedings  by 
submitting-  that  Hght  was  something 
which,  originating  in  the  eye,  went  out 
to  the  object  viewed  where  it  gathered 
impressions  with  which  it  returned  to  the 
brain,  one  philosopher  after  another  has 
settled  the  whole  subject  to  his  own 
satisfaction  only  to  have  some  later  in- 
vestigator prove  that  he  knew  very  little 
about  it,  and  that  even  the  little  he  did 
know  wasn't  so.  Thus,  Newton  showed 
that  light  consisted  of  exceedingly  small 
particles  of  matter  projected  at  enormous 
velocities   from  luminous  bodies.      Huy- 


C^nturv 


photor;r..\phed  with  \'1s1blf. 
Light. 


Photographed  with  Ultra 
Violet  Light. 


ghens,  the  Dutch  philosopher  who  lived 
more  than  two  hundred  years  ago,  main- 
tained that  light  was  propagated  in 
waves  in  an  all-pervading  substance 
which  he  called  the  "luminiferous  ether.'' 
Long  afterwards  George  Green,  trying 
to  convey  an  idea  of  the  ether,  called  it 
an  elastic  solid.  Lord  Kelvin,  endeavor- 
ing to  elucidate  Green's  idea,  referred  to 
the  ether  as  a  "jelly." 

]\Iore  than  a  century  after  Huyghens 
formulated  his  theory  Augustin  Fresnel, 
a  French  government  engineer,  took  it 
up,  proved  it  correct  and  carried  it  far- 
ther along.  Still  later  James 
^  Clerk  Maxwell,  the  Scottish  phi- 
losopher, demonstrated  conclu- 
sively that  light  consists  of  elec- 
trical vibrations.  Hertz  con- 
firmed Maxwell's  theory  and  em- 
broidered it  with  interesting  de- 
tails. Now  a  band  of  irreverent 
iconoclasts,  headed  by  Henri 
Poincare  and  Max  Planck  are 
doing  their  honest  best  to  prove 
that  there  isn't  any  such  thing  as 
the  luminiferous  ether.  If  they 
succeed  in  robbing  us  of  our 
jelly,  goodness  only  knows  how 
we  are  going  to  circulate  our 
light  waves  or  our  electrical 
vibrations. 

Meanwhile   it   is   still    safe  to 
assert  that  light,  whatever  it  is, 
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travels  in  waves  at  a  speed  of  about  one 
hundred  and  eighty-eiglit  thousand  miles 
per  second.  These  waves  can  be  meas- 
ured so  accurately  that  they  have  been 
proposed  as  the  absolute  standard  of 
length  instead  of  the  metre.  When  a 
wave  of  white  light  is  captured  and  dis- 
sected in  a  spectroscope  it  is  found  to 
consist  of  a  compound  (if  colors  ranging 
from  red  through  orange,  yellow,  green, 
blue  and  indigo  to  violet.  Each  color 
travels  in  waves  of  a  different  length, 
red  being  the  longest  and  violet  the 
shortest. 

This  rainbow-hued  band,  called  the 
spectrum,  embraces  all  of  light  that  is 
visible,  but  includes  only  a  small  ])art  of 
the  total.  Webster  would  restrict  the 
definition  of  the  word  "light"  to  "that 
agent  or  force  in  Nature  by  which  we 
see."  But  C.  P.  Steinmetz,  the  distin- 
guished electrical  engineer,  who  un- 
doubtedly knows  a  great  deal  more  about 
it  than  Webster,  would  have  it  that 
"Radiation  is  a  form  of  energy,  the  most 
conspicuous  form  of  which  is  light." 
This  seems  to  establish  a  basis  upon 
which  invisible  radiation  can  claim  rela- 
tionship with  light.  In  fact  the  only 
difference  between  visible  and  invisible 
rays  is  in  the  length  of  the  waves ;  so 
that  if  our  eyes  were  only  adapted  to  it 
we  could  see  by  the  one  as  well  as  by 
the  other. 

As  it  is,  radiation  is  visible  as  light 
in  a  very  narrow  range  of  wave  lengths ; 
but  this  does  not  prevent  the  invisible 
radiations  from  being  accurately  studied 
by  other  means.  The  octave,  the  meas- 
ure by  which  sound  waves  are  gauged, 
has  also  been  adopted  for  measuring 
light  waves.  An  octave  represents  a 
doubling  of  frequencies.  Now  the  eye 
is  undoubtedly  the  best  organ  of  vision 
yet  devised ;  but  when  compared  with 
the  ear,  if  such  a  comparison  can  estab- 
lish anything,  it  seems  conspicuously  in- 
efificient ;  for  while  we  can  hear  sounds 
ranging  through  nearly  nine  octaves,  we 
can  see  in  a  range  of  less  than  one  octave 
of  light.  And  there  must  be  so  much  to 
be  seen,  for  radiation  embraces  a  scope 
of  sixty  octaves  as  compared  with  a  beg- 
garly eight  and  a  fraction  of  sound 
waves.  Expressed  in  fractions  of  an 
inch,  a  light  wave  of  one  twenty-seven 
thousandth  part  of  an  inch  is  about  the 


This  Photo  was  Takf.n  in  Full  Sunlight  with 
UltraA'iolf.t  Ray.    There  Is  No  Shadow. 


Same  Man  Taken  with  Visible  Light  Undek  the 
Same  Conditions. 


longest  that  will  make  an  impression  on 
the  retina,  while  a  wave  of  one  fifty-two 
thousandth  of  an  inch  long  is  about  the 
shortest.  A  fair  average  would  be  one 
forty  thousandth  of  an  inch.  Such  a 
wave  would  travel  five  hundred  millions 
of  millions  of  times  its  own  length  in  a 
second  which,  when  compared  with  the 
one  hundred  and  twenty-eight  cycles  per 
second  of  middle  C  on  the  piano  scale, 
is  seen  to  be  stepping  pretty  lively. 
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Extending  about  two  octaves  beyond 
the  violet  end  of  the  spectrum  are  the 
ultra-violet  rays,  which  affect  photo- 
graphic plates  and,  in  fact,  are  like  visi- 
ble light  except  that  the  waves  are  too 
short  to  affect  the  retina.  At  the  other 
end  of  the  spectrum,  beyond  the  red  and 


of  the  alternating  current.     But  this  is 
getting  too  far  afield. 

Although  the  infra-red  rays  have  been 
made  the  subject  of  careful  studies  from 
which  practical  results  will  doubtless  be 
deduced  in  good  time,  they  must  yield 
first  honors,  for  the  present  at  least,  to 


THE  GRASS  AND  TREES  IN  FULL  SUNLIGHT.  PHOTOGRAPHED   BY  INFRA- 
RED RAYS.  APPEAR  AS  IF  SNOW  WHITE.   WHILE  THE  SKY  IS 
AS  BLACK  AS  MIDNIGHT. 
.■\  grove  of  umbrella  pine  trees  in  Rome,  Italy, 


too  long  to  make  an  impression  on  the 
retina,  "though  they  also  affect  special 
photographic  plates  are  the  infra-red 
rays.  These  extend  for  about  eight  oc- 
taves beyond  the  red,  until  they  come  to 
the  electric  waves  used  in  wireless  teleg- 
raphy, ^^•hile  beyond  these  are  the  waves 


the  invisible  rays  at  the  other  end  of  the 
spectrum.  Ultra-violet  rays  are  the 
friend  of  man  in  many  ways,  but  they 
will  tolerate  no  familiarity.  To  allow 
them  to  enter  the  eye  is  to  invite 
trouble.  There  is  no  warning  sense  of 
discomfort  at  the  time,  but  from  six  to 
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eighteen  hours  after  exposure  violent 
pains  in  the  eyes  accompanied  by  head- 
ache set  in.  The  sight  is  seriously  im- 
paired, and  it  takes  years  to  recover 
from  the  effects,  while  prolonged  ex- 
posure may  result  in  total  blindness.  The 
arc    light    gives    off    ultra-violet    rays, 


around  naked  arc  lights,  naked  sparks 
from  wireless  telegraph  apparatus,  elec- 
tric furnaces  or  spark  discharges  he  ruiis 
no  risk.  In  laboratory  experiments  it  is 
necessary  to  protect  the  eyes  with  spec- 
tacles made  of  Euphos  glass,  which  is 
colored     with     chromium,     or    ordinary 


GREEN   FOLIAGE  UNDER   A  CLOUDLESS  SKY   APPEARS  WHITE   ACJAINST 

A   BLACK  BACKGROUND. 

This  photo  was  taken  with  infra  red  linht  at  Flon-nci-.  Italy. 


though  the  carbon  arc,  which  is  in  such 
general  use,  is  the  least  offender  in  this 
respect.  Metal  arcs  give  off  ultra-violet 
rays  in  greater  quantities  while  the  mer- 
cury arc  emits  the  greatest  amount  and 
reaches  farthest  beyond  the  visible. 
Fortunately  clear  glass  affords  prac- 
tically complete  protection  against  these 
rays,  so  that  if  one  is  careful  not  to  fool 


spectacles   coated    with   gelatine   colored 
by  ammonium  picrate. 

'  Ultra-violet  rays  are  not  only  danger- 
ous to  the  eyes,  but  they  are  more  or  less 
destructive  to  life,  though  in  moderate 
amounts  they  have  a  healthy  tonic  effect 
on  human  beings.  In  fact  they  may  be 
compared  with  strychnine,  which  is  so 
deadly  in  large  doses,  but  which  doctors 
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View  Through  Open  Door  and 
Closed  Glass  Window  Taken 

WITH  Ultra-Violet  Light. 
The  glass  window  becomes  abso- 
lutely opaque. 


are  so  fond  of 
prescribing"  in 
smaller  quan- 
tities when- 
ever they  get 
a  chance. 
Sunlight, 
w'  h  i  c  h  con- 
tains a  con- 
s  i  d  e  r able 
amount  of 
ultra  -  violet 
rays,  if  taken  out  doors  and  not  in  a  sun 
parlor,  is  very  healthful.  It  is  a  matter 
(^f  common  observation  that  men  wdio 
have  spent  their  vacations  out  of  doors 
where  they  can  absorb  ultra-violet  light 
freely  have  to  be  watched  for  the  first 
few  days  after  their  return  to  the  office 
to  prevent  them  from  doing  other  men's 
work.  It  has  been  suggested  that  the 
strenuousness  of  American  life  is  due  to 
the  fact  that  there  is  so  much  more  sun- 
shine, and  hence  more  general  exposure 
to  ultra-violet  rays,  here  than  in  cloudy, 
gloomy  Europe. 

Sunlight  which  is  so  stimulating  to 
human  beings  is  too  strong-  in  ultra- 
violet rays  for  bacteria.  Sunlight  is  one 
of  the  best  germicides  known,  and  also 
it  is  the  cheapest.  No  one  who  spends 
a  great  deal  of  time  out  of  doors  and 
who  keeps  the  w'indows  of  his  home 
open  to  the  sun- 
light need  worry 
about  consumption. 
It  has  been  found 
that  the  ultra-violet 
rays  in  the  sunlight 
are  responsible  for 
the  production  of 
ozone  in  the  air ; 
and  the  presence  of 
ozone  is  an  unmis- 
takable sign  of  the 
complete  absence  of 
organic  impurities. 
The  m'urky,  smOke- 
laden  pall  which 
floats  perpetually 
over  cities  like 
Pittsburg,  Cincin- 
nati and  Chicago  is 
as  effectual  a  bar- 
rier against  ultra- 
violet rays  as  glass. 
This    condition 


This  Is  the  Same  \'iew  as  Op- 
posite. Only  It  Is  T.akkn 
with  Visible  Light. 


Prof.  R.  W.  Wood  of  Johns  Hopkins.  W^ho  Is  M.ak- 

iNG  A  Study  of  the  Infr.vRed  and  U^^tra- 

Violet  Light. 


makes  such 
cities  a  highly 
desirable 
place  of  resi- 
dence for  dis- 
ease germs. 

When 
ultra  -  violet 
rays  fall  on 
w^  a  t  e  r  the}' 
split  it  up  into 
hydrogen  and 

hydrogen  peroxide.  The  freshness  of 
the  air  after  a  rain  and  in  the  immediate 
vicinity  of  waterfalls  is  due  to  the  pres- 
ence of  peroxide  of  hydrogen,  which 
readily  oxidizes  organic  matter  or  im- 
purities with  which  it  comes  in  contact. 
This  decomposition  of  water  by  ultra- 
violet light,  which  was  discovered  by 
Kernbaum,  plays  a  part  in  the  economy 
of  Nature  and  may  afford  an  explanation 
of  many  phenomena. 

Large  quantities  of  water  evaporated 
from  the  earth's  surface  are  to  be  found 
in  the  atmosphere.  Ultra-violet  rays 
from  the  sun  coming  in  contact  with  this 
watery  vapor  transform  it  into  hydrogen 
and  peroxide  of  hydrogen.  Being  the 
lightest  of  gases  the  hydrogen  gradually 
rises  to  the  topmost  strata  of  the  atmos- 
phere. In  fact,  the  frontiers  of  the  air 
consist  almost  entirely  of  hydrogen. 
Hann,  the  Austrian 
meteorologist,  has 
calculated  that  at 
an  altitude  of  sixty- 
two  miles  above  the 
earth  the  atmos- 
phere is  ninety-nine 
and  a  half  per  cent 
by  volume  hydro- 
gen with  a  little 
helium  and  a  trace 
of  nitrogen  but 
with  no  oxygen,  ar- 
gon, neon  or  car- 
bon dioxide. 

It  has  long  been 
maintained  by 
some  geographers 
tliat  the  earth  is 
drying  up.  Kern- 
baum's  discovery 
seems  to  confirm 
this  and  also  to  ex- 
plain just  how  the 
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process  is  going-  on.  This  continual 
transformation  of  watery  vapor  from  the 
earth  into  hydrogen  and  hydrogen  per- 
oxide, which  has  been  going  on  for  ages 
is  steadily  diminishing  our  supply  of 
water,  for  the  hydrogen  after  reaching 
the  outermost  confines  of  the  atmos- 
phere is  gradually  dissipated  into  inter- 
stellar space  from  which  it  never  returns. 
It  is  not  necessary  to  search  in  remote 
g-eologic   ages    for   cunfirniation   of   this 


ply  are  at  the  same  time  playing  a  bene- 
ficent part  in  the  assimilative  processes 
of  plant  life.  It  has  been  found  that 
wheat  leaves  assimilate  carbon  five  times 
more  rapidly  when  the  sky  is  clear, 
which  is  the  condition  most  favorable 
for  the  activity  of  ultra-violet  light,  than 
when  it  is  cloudy.  The  ultra-violet  rays 
are  the  farmer's  best  friend ;  but  then  no 
one  cares  for  the  farmer  except  around 
election  time. 


ULTRA  VIOLET   RAYS  MAV   HELP   US  TO  A  CLEARER   UNDER- 
STANDING OF  OTHER  PLANETS. 
Prof.  R.  W.  Wood  has  taken  photos  of  the  full  moon,  with  his  silver  quartz 
lens.     On  the  left,  the  moon  photographed  in  yellow,  on  the  rii,'ht 
in  ultra-violet  light. 


theory.  As  recently  as  two  hundred  and 
fifty  years  ago  the  Canton  of  Zurich  in 
Switzerland  contained  one  hundred  and 
forty-nine  lakes,  while  now  there  are  but 
seventy-six.  The  others  have  dried  up. 
Sven  Hedin  also  tells  of  deserts  in  Thibet 
which  were  evidently  lakes  in  compara- 
tively recent  times.  It  may  be  a  little 
early  to  attempt  to  get  up  a  corner  in 
water,  but  the  time  seems  to  be  approach- 
ing when  it  will  be  much  scarcer  than  it 
is  now. 

As  compensation  in  some  sort  for  this 
gloomy  prospect  the  ultra-violet  rays 
which  are  robbing  us  of  our  water  sup- 


It  has  already  been  pointed  out  tnat 
both  infra-red  and  ultra-violet  rays,  like 
ordinary  light,  affect  photographic  plates. 
It  is  possible  to  make  by  the  invisible 
rays  photographs  of  landscapes  or  other 
objects  that  will  keep  still  during  the 
long  exposure  required.  Such  photo- 
graphs have  no  scientific  value  or  inter- 
est, but  the  results  are  curious.  In  a 
landscape  photographed  by  infra-red 
rays,  for  instance  the  grass  and  trees  in 
full  sunlight  appear  as  if  snow-white, 
while  the  sky  is  as  black  as  midnight. 
This  is  due  to  the  fact,  according  to 
Prof.  R.  W.  \\'ood,  Professor  of  Experi- 
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mental  Physics  at  Johns  Hopkins  Uni- 
versity, who  has  made  a  number  of  pho- 
tographs by  invisible  rays,  that  the 
chlorophyl  of  the  vegetation  reflects 
infra-red  light  very  powerfully,  while  it 
is  almost  entirely,  if  not  altogether,  lack- 
ing in  the  light  blue  of  the  sky.  The 
shadows  in  infra-red  photographs  are 
very  black  since  practically  no  light 
comes  from  the 
sky,  and  it  is  this 
light  w^hich  illumi- 
nates the  shadows. 
Any  one  w  h  o 
wants  to  follow 
Prof.  Wood's  foot- 
steps should  use  a 
ray  filter  of  very 
dense  cobalt  glass 
combined  with  a 
deep  orange  aniline 
dye  and  give  an  ex- 
posure of  about 
five  minutes  in 
bright  sunlight.  It 
is  also  necessary  to 
use  specially  pre- 
pared plates  such 
as  the  Cramer 
spectrum  plate ;  for 
ordinary  plates  will 
give  no  results. 

To  make  photo- 
graphs by  ultra- 
violet light  requires 
a  little  more  elabo- 
rate preparation  ; 
for  glass  being 
opaque     to     these 

rays  it  is  necessary  to  provide  a  quartz 
lens  which  must  be  coated  with  a  thin 
film  of  metallic  silver  to  keep  out  the 
visible  rays.  Ultra-violet  photos-  have 
no  shadows  at  all,  while  white  comes  out 
jet  black. 

The  ultra-violet  microscope  seems  des- 
tined to  play  an  important  part  in  broad- 
ening the  field  of  knowledge,  for  it  has 
double  the  power  of  the  ordinary  micro- 
scope. Lenses  and  slides  for  the  ultra- 
violet microscope  are  made  of  fused 
quartz.  Nothing  can  be  seen,  but  by  the 
aid  of  micro-photography  the  end  is  ac- 
complished. In  focussing,  a  piece  of 
uranium  glass,  which  fluoresces  a  little 
in  ultra-violet  light,  placed  on  the  slide 
where  the  object  is  to  rest,  helps  some 


Palm^ 


but  the  operator  has  to  depend  chiefly  on 
test  exposures  to  get  the  focus  accurate. 
New  methods  of  mounting  objects  had 
to  be  devised,  for  the  substances  or- 
dinarily used  are  opaque  to  ultra-violet 
light.  It  was  finally  discovered  that  liv- 
ing bacilli,  too  small  to  be  seen  with  the 
ordinary  microscope,  could  be  made  cap- 
tive in  a  sort  of  miniature  aquarium 
filled  with  a  cul- 
ture solution  where 
they  could  be  very 
comfortable  while 
their  family  life 
was  studied. 

The  first  prac- 
tical application  of 
ultra  -  violet  rays 
was  made  at  Copen- 
hagen in  1896  in 
the  treatment  of 
skin  diseases  by 
Dr.  Niels  R.  Fin- 
sen.  In  certain  dis- 
eases the  success 
achieved  was  re- 
markable. Out  of 
six  hundred  cases 
of  lupus  treated 
ninety  -  eight  per 
cent  were  complete- 
ly cured.  The 
world  rang  with 
Finsen's  praises 
and  the  ultra-violet 
light  was  known 
for  some  time  as 
"Finsen  Rays."  In 
all  parts  of  the 
world  his  work  was  taken  up  and  insti- 
tutes were  founded  for  the  treatment  of 
disease  by  ultra-violet  light.  In  England 
the  initiative  was  taken  by  Queen  Alex- 
andra and  in  Russia  by  her  sister  the 
Czarina.  The  latest  wrinkle  in  ultra- 
violet treatment  is  Dr.  Foveau  de  Cor- 
meille's  scheme  for  scarifying  the  skin 
to  enable  the  rays  to  get  at  deeper  seated 
troubles.  He  claims  to  have  been  suc- 
cessful. 

Perhaps  the  most  interesting,  and  cer- 
tainly the  most  important  feature  of  ultra- 
violet light  is  its  remarkable  chemical 
activity  and  its  great  bactericidal  power, 
for  persistent  study  is  showing  how  these 
properties  can  be  utilized  commercially. 
Under  the  guidance  of  the  physicists  a 


AND  Cacti  Taken  at  Palermo.  Italy. 
Infra-Red  Light. 
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new  industrial  art  is  being-  developed  in 
which  invisible  light  is  the  vital  feature. 
This  new  art  promises  to  attain  great  im- 
portance. In  the  words  of  one  enthusi- 
ast, "The  field  is  as  big  as  all  out  doors." 

The  Westinghouse  Cooper  Hewitt 
Company  co-operating  with  the  Sor- 
bonne  has  had  a  corpse  of  investigators 
at  work  in  Paris  in  an  endeavor  to  turn 
the  ultra-violet  rays  to  practical  account. 
The  results  of  these  researches  are  being 
carefully  kept  from  the  public ;  but  it  is 
understood  that  they  have  been  entirely 
successful,  and  that  they  may  soon  be 
announced. 

The  most  important  commercial  appli- 
cation of  ultra-violet  light  at  the  present 
time  is  in  sterilizing  water,  milk,  beer, 
wine  and  grape  juice,  or  anything  else 
that  needs  such  treatment.  The  water 
supply  of  Marseilles,  France,  is  now 
being  sterilized  by  this  process,  using  the 
Westinghouse  Cooper  Hewitt  apparatus. 
This  apparatus  in  household  size  is  now 
on  sale  in  England,  but  can  not  be  ob- 
tained in  the  United  States. 

There  are  two  types  of  ultra-violet 
sterilizing  apparatus  now  on  the  market : 
the  Westinghouse  Cooper  Hewitt  and 
the  Billon-Daguerre.  The  latter  is  a 
simple  adaptation  of  the  mercury  vapor 
lamp,  which  is  a  very  prolific  source  of 
these  rays.  Glass  being  impervious  to 
ultra-violet  light  the  electric  arc  is  pro- 
duced in  a  quartz  tube  which  is  enclosed 
in  a  glass  tube  in  an  outer  brass  case. 
The  liquid  to  be  sterilized  flows  up  from 
the  bottom  in  a  space  between  the  quartz 
and  the  glass  tubes  one  twenty-fifth  of 
an  inch  wide  for  the  length  of  the  tube, 
a  distance  of  thirty-two  inches.  In  this 
thin  film  of  liquid  the  ultra-violet  light 
searches  out  and  destroys  all  bacteria.  A 
thousand  gallons  of  beer,  wine  or  grape 
juice  or  three  thousand  gallons  of  clear 
water  can  be  sterilized  in  an  hour  with 
a  current  of  two  amperes  and  one  hun- 
dred and  ten  volts. 

In  the  \\"estinghouse  sterilizer  a 
Cooper  Hewitt  mercury  vapor  lamp  with 
quartz  in  place  of  glass  is  suspended  just 
above   the    surface   of  .the   liquid   to   be 


treated,  which  is  agitated  by  a  system  of 
cones  to  insure  all  parts  being  exposed  to 
the  immediate  action  of  the  rays.  An 
apparatus  thirteen  by  twenty  inches, 
which  retails  for  eighty  dollars  is  capa- 
ble of  sterilizing  one  hundred  and  thirty 
gallons  of  water  per  hour. 

Water  sterilized  by  ultra-violet  light 
retains  its  dissolved  air  and  salts  since 
it  is  not  heated,  and  thus  the  fresh  flavor 
is  unchanged.  Sterilized  water  is  not 
only  to  be  used  for  drinking  but  it  should 
also  be  used  for  washing  vegetables  and 
fruits  to  be  eaten  raw  and  it  is  useful  to 
the  surgeon.  The  simplicity  of  the  op- 
eration and  the  compactness  of  the  ap- 
paratus adapts  it  to  household  use,  while 
its  great  capacity  and  efficiency  make  it 
equally  valuable  in  factories,  barracks 
and  municipal  water  works. 

Ultra-violet  light  holds  out  a  promise 
of  explaining  more  intimate  details  about 
other  planets  than  can  be  learned  by 
other  means.  Prof.  Wood,  whose  pho- 
tographs by  invisible  rays  have  already 
been  referred  to,  made  a  number  of  pho- 
tographs of  the  full  moon  with  his  sil- 
vered cjuartz  lens,  using  the  nine  and  a 
half  inch  equatorial  telescope  at  Johns 
Hopkins  University.  These  photographs 
show  an  extensive  dark  deposit  shaped 
like  a  figure  3  around  the  bright  crater 
of  Aristarchus  which  absorbs  vfltra- 
violet  light  powerfully  and  which  does 
not  appear  in  other  photographs.  By 
photographing  various  igneous  rocks 
and  volcanic  debris  in  ultra-violet  light 
Prof.  Wood  hopes  to  learn  something 
about  the  moon. 

Finally,  it  has  been  suggested  that  in- 
visible rays  may  furnish  a  key  by  which 
some  of  the  mysteries  of  the  spirit  world, 
if  there  is  such  a  thing,  may  be  revealed. 
A  proniinent  physicist,  who  strenuously 
objects  to  the  use  of  his  name  in  this  con- 
nection for  fear  of  losing  scientific  caste, 
has  privately  announced  that,  without 
having  any  premeditated  theories  on  the 
matter,  he  proposes  to  follow  the  clue  as 
opportunity  offers  just  to  see  if  there  is 
anything  in  it.  If  he  finds  out  anything 
he  will  tell  us  all  about  it. 
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HUGE  CAVITIES  THROUGH  ROCK. 

The  illustration  shows  the  rock-cuttin?  hammers,  the  rotatinsr  mechanism,  the  hydraulic  jacks  for  pushing  the  head 

forward,  and  the  hydraulic  pumps  and  motor  in  the  rear. 


GREAT    AUGERS    TO    BORE 
HOLES    IN    MOUNTAINS 


By 


PHILLIP    R.    WALTON 


A  FTER  boring-  holes  the  size  of 
/%        knitting-   needles    in    the   teeth 

/  \  of  squirming  patients  until  he 
/  \  got  his  hand  in,  a  young-  den- 
A,  ^  tist  from  Denver  has  enlarged 
upon  the  idea  until  at  last  he  can  bore 
a  hole  sixteen  feet  in  diameter  right 
through  the  heart  of  a  mountain  of 
granite  at  the  rate  of  a  hundred  feet  a 
day,  more  or  less.  Mountains  do  not 
squirm  nor  make  faces  and,  besides,  the 
fees  are  larger.  Indeed,  if  the  dentist 
were  not  rather  more  diffident  than  one 
might  expect  to  find  a  young  inventor 
with  bright  prospects,  he  might  claim 
that  the  world  was  now  his  oyster. 
Without  any  formal  declaration  of  the 
sort  the  dentist  and  his  associates  are 
preparing  to  open  the  oyster  with  an 
extensive  equipment  of  the  largest 
augers  ever  made. 

Incidentally,  the  final  evolution  of  the 
Denver  young  man's  rock  boring  auger 
marks  the  culmination  of  more  than  half 
a  century  of  efiforts  to  develop  a  prac- 
tical rocic  tunneling  machine.  As  early 
as  1851  a  machine  weighing  seventy  tons 


was  built  in  Boston  to  cut  a  groove  thir- 
teen inches  wide  around  a  circumference 
of  twenty-four  feet,  leaving  the  core  to 
be  removed  by  blasting.  It  was  set  up 
and  actually  did  cut  to  a  depth  of  ten 
feet  when,  having  finally  demonstrated 
its  impracticability,  it  was  abandoned. 
Since  1853  no  fewer  than  sixty-nine  pat- 
ents have  been  granted  in  the  United 
States  alone  for  tunneling  machines.  Of 
this  number  fewer  than  half  ever  got  be- 
yond the  blue  print  and  hot  air  stage. 
Those  that  were  built  and  tried  out 
proved  to  be  most  excellent  machines 
save  only  for  the  trifling  defect  that  they 
would  not  work.  That  is,  they  would 
not  work  in  rock,  though  some  of  them 
made  sad  ravages  in  the  pockets  of  too 
confiding  investors.  A  so-called  tunnel- 
ing machine  was  used  in  driving  the 
great  Simplon  tunnel,  twelve  and  a  half 
miles  long  under  the  Alps,  but  as  it  was 
nothing  more  nor  less  than  four  ordinary 
drills  mounted  on  a  single  frame  it 
hardly  deserved  the  name. 

The  new  tunneling  machine  appears  to 
be  the  most  promising  attempt  yet  made 
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to  produce  a  machine  that  wiU  (hg  tun- 
nels. It  does  all  the  work  without  any 
supplementary  proceedings,  as  they  call 
them  in  divorce  cases.  As  no  explosives 
are  used  the  rock  in  the  vicinity  is  not 
shattered  and  loosened,  so  no  lining  need 
be  provided  if  the  stratum  is  firm.  If 
any  one  thinks  a  tunneling  machine 
would  not  be  of  much  consequence  let 


grades.  Consequently,  when  they  come 
to  a  hill  they  have  no  alternative  but  to 
go  under  it  instead  of  over  it  as  an 
American  engineer  would.  On  the  St. 
Gothard  route  there  are  eighty  tunnels 
having  an  aggregate  length  of  twenty- 
eight  and  a  half  miles  in  a  distance  of 
one  hundred  and  seventy-two  miles.  A 
fourth  great  tunnel,  the  Loetschberg,  is 


RE\R  VIEW    SHOWING   THE    ANGLE    OF  THE    CUTTING  HAMMERS  AND  THE   MUCKlNCi 
SCOOP  ON  THE  FRONT   HEAD:  ALSO  THE   MUCKER  AT  THE  REAR. 


liim  disabuse  his  mind  of  that  idea  at 
once.  Billions  of  dollars  worth  of  min- 
erals are  hidden  too  deep  in  the  rocks  to 
be  reached  profitably  by  present  methods. 
Many  millions  would  be  spent  upon  rail- 
road tunnels  if  the  cost  were  not  exces- 
sive. In  Europe  railroads  are  largely 
built  under  ground.  As  it  has  never 
occurred  to  those  people  over  there  to 
jnit  adequate  brakes  on  their  freight  cars 
they   dare   not    trust    trains    on    heavy 


being  driven  under  the   Alps  to  add  to 
the  world's  list  of  great  tunnels. 

Of  course  a  locomotive  can  haul  a 
much  bigger  load  on  the  level  than  on  a 
stiff  grade ;  so  the  old  established  Ameri- 
can lines  with  heavy  traffic  are  building 
tunnels  to  reduce  grades  as  fast  as  they 
can  scrape  the  money  together.  The 
Erie  recently  drove  a  tunnel  more  than  a 
mile  long  to  escape  a  stiflf  grade  in  New 
Jersey.  The  new  cut-off  is  known  among 
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the  men  as  the  "Easy  and  Joyful  Rail- 
road." The  officials  would  call  it  that, 
too,  if  their  dignity  would  permit,  for  it 
describes  their  state  of  mind  to  a  dot 
when  they  contemplate  the  shrinkage  in 
operating  expenses  effected  by  that  tun- 
nel. The  Baltimore  and  Ohio  and  the 
Pennsylvania  railroads  are  both  carry- 
ing out  an  extensive  program  of  grade 
reduction    by    digging    tunnels.     Other 


Should  the  officials  ever  get  done  talking 
about  the  matter  and  begin  doing  things, 
which  does  not  now  seem  probable,  there 
will  be  a  good  many  miles  of  subway  to 
build  in  the  city.  Boston,  Philadelphia 
and  Chicago  all  have  the  subway  fever. 
In  fact,  no  city  without  a  subway  can 
hope  to  be  considered  as  belonging  to 
the  municipal  four  hundred.  Altogetlier 
there  are  tunnels  to  be  built  everywhere 


FRONT  VIEW  OF  A   SECTION  OF  THE   DRILL. 


roads  are  doing  the  same  thing.  Gen. 
H.  M.  Chittenden,  U.  S.  A.,  retired,  has 
proposed  a  tunnel  thirty-two  miles  long- 
under  the  Cascade  Mountains. 

Irrigation  projects  now  under  way  or 
in  contemplation  call  for  miles  of  tun- 
nels. Waterworks  also  require  many 
miles  of  tunnels.  The  city  of  New  York 
alone  is  building  sixty  miles  of  double 
tunnels  eight  feet  in  diameter,  or  one 
hundred  and  twenty  miles  of  single  bore 
to     bring     water     from     the     Catskills. 


for  one  purpose  or  another,  and  there 
would  be  a  vast  deal  more  of  such  work 
if  it  were  not  so  expensive. 

Cnder  any  circumstances  tunnels  are 
costly  luxuries ;  but  the  cost  varies  so 
greatly,  depending  on  the  character  of 
the  rock  and  other  circumstances,  that  it 
is  impossible  to  lay  down  any  average. 
But  to  quote  some  specific  instances, 
four  million  holes  were  drilled  to  dig 
the  Simplon  tunnel,  the  longest  railroad 
bore  in  the  world,  in  which   1,350  tons 
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of  dynamite  were  placed  ami  tired  l)y 
3,290  miles  of  fuse — more  than  enoui^h 
to  reach  from  New  York  to  San  l<"ran- 
tisco.  The  average  cost  of  this  double- 
barreled  tunnel  was  $240  per  lineal  foot. 
The  Stampede  tunnel  in  the  Cascade 
Mountains  cost  $118  per  lineal  foot  for 
a  sinij;le  track.  A  short  tunnel  dut^;"  by 
the  iTaltimore  and  Ohio  in  1891  cost  $114 
per  lineal  foot. 

Tunneling-  by  present  methods  is  slow 
work.  The  world's  record  in  any  kind 
of  material  w^as  made  in  the  month  of 
August,  1909,  when  the  Red  Rock  tunnel 
of  the  Los  Angeles  waterworks  was 
driven  1.061  feet  through  a  rock  so  soft 
that  holes  were  bored  in  it  with  augers. 
The  American  rock  record,  made  in  driv- 
ing the  New  Paltz  tunnel  of  the  New 
York  water  works  system,  was  531  feet 
of  tunnel  twelve  feet  in  diameter  through 
Hudson  River  shale  in  thirty-one  days, 
working  three  eight  hour  shifts  a  day. 
This  is  an  average  of  17%  feet  in 
twenty-four  hours. 

If  the  mortifying  truth  must  be  con- 
fessed the  Swiss  can  take  American 
drills  and  dig  all  around  us.  In  driving 
the  Loetschberg  tunnel  990  feet  were 
driven  in  two  headings  in  the  month  of 
June.  1909,  545  feet  being  in  the  south 
heading,  which  is  at  the  rate  of  18  K 
feet  per  day.  In  the  next  month  this 
great  record  was  exceeded  by  twenty- 
three  feet.  In  driving  the  Simplon  tun- 
nel a  heading  ten  by  six  feet  was  driven 
at  the  rate  of  twenty  to  twenty-two  feet 
every  day  for  months  at  a  stretch. 

In  the  light  of  all  these  facts  the  claim 
that  the  new  machine  can  bore  from  fifty 
feet  to  a  hundred  and  fifty  feet  in  twenty- 
four  hours  with  but  a  single  man  to  tend 
it  at  a  cost  of  $300  is  tremendously  im- 
pressive since  the  claim  is  backed  up  by 
the  results  of  trial  runs.  The  only  thing 
remaining  to  be  shown  is  whether  or 
not  the  machine  can  stand  up  to  its  work 
week  in  and  week  out. 

Dr.  Olin  S.  Proctor,  the  inventor  of 
the  fundamental  idea  of  the  tunneling 
machine,  paid  his  way  through  college 
by  working  in  the  mines  at  Cripple 
Creek,  where  he  had  opportunity  to  learn 
how  refractory  a  substance  rock  is,  and 
how  valuable  a  cheaper  method  of  cut- 
ting through  it  would  be.  After  block- 
ing out  his   idea  in  the  rousfh   he  was 


fortunate  enough  to  interest  one  of  the 
biggest  contracting  firius  in  the  country 
in  it.  The  firm  has  a  large  machine 
shop  at  one  of  its  yards  in  New  York 
City  where  the  first  machine  was  built 
after  a  couple  of  years  of  tinkering  and 
trying,  at  an  expense  of  $17,000.  It 
was  taken  down  to  the  new  Grand  Cen- 
tral terminal,  wliicli  i>  making  such  a 
big  hole  in  the  rock}-  Ijackbone  of  Man- 
hattan Island,  where  it  was  tried  out. 

Unlike  previous  tunneling  machines 
this  one  would  work  :  l)ul  it  only  worked 
well  enough  to  demonstrate  that  the  in- 
ventors were  on  the  right  track.  So  this 
seventeen  thousand  dollars  worth  of  steel 
was  carted  back  to  the  yards  where  it 
was  tossed  on  the  junk  pile.  Then  the 
draftsmen  were  set  to  work  on  an 
entirely  new  plan  which  retained  the  es- 
sential features  of  the  old  machine,  but 
applied  them  in  a  new  way.  The  new 
machine  was  much  more  compact  than 
the  old,  and  nearly  every  detail  in  it  was 
changed.  As  it  progressed  more  changes 
were  made  until  the  completed  machine 
bore  little  resemblance  to  the  first  draw- 
ings that  were  made  for  it. 

Meanwhile  a  block  of  concrete  some 
twelve  feet  square,  as  hard  as  the  con- 
tractors knew  how  to  make  it — and  they 
know  a  few  things  about  concrete — had 
been  molded.  In  it  were  embedded 
large  pieces  of  all  the  different  kinds  of 
rock  to  be  found  around  New  York. 
By  the  time  the  new  machine  was  fin- 
ished the  concrete  block  was  as  hard  as  it 
would  ever  get.  which  was  pretty  hard. 
The  machine  was  set  up  and  secured  in 
contact  with  the  block.  When  all  was 
ready  it  was  turned  loose.  The  racket 
it  made  nearly  scared  the  wdiole  crowd 
to  death,  but  when  they  had  mastered 
their  emotions  they  saw  that  the  big 
auger  was  boring  its  way  at  a  rate  that 
foreshadowed  success. 

But  still  it  was  far  from  being  satis- 
factory. Of  all  the  absurd  popular 
notions  cherished  by  the  average  man 
none  is  further  from  the  truth  than  the 
idea  that  great  inventions  spring  full 
fledged  from  the  brain  of  the  inventor. 
On  the  contrary  history  shows  that  with- 
out an  exception  every  important  ad- 
dition to  the  world's  kit  of  tools  began 
as  a  nebulous  idea  in  wdiich  an  important 
principle  was  hidden  and  that  this  prin- 
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ciple  was  identified, 
then  formulated 
and  finally  applied 
only  after  an  al- 
most infinite 
amount  of  labor. 

Elias  Howe  used 
to  watch  his  wife 
sewing  by  the  hour, 
then  he  would  sit 
up  all  night  trying 
to  figure  out  a  ma- 
chine that  would 
imitate  the  motions 
of  her  hand. 
Months  of  heart- 
breaking failure 
finally  convinced 
him  that  he  could- 
n't do  it.  Not  until 
he  had  completely 
abandoned  the  idea 
of  imitating  the 
motion  of  the  hand 
did  he  finally  hit 
upon  the  principle 
that  led  to  the  con- 
struction of  the 
first  sewing  ma- 
chine. 

The  experience 
of  the  tunnel  ma- 
chine builders  was 
exactly  the  reverse 
of  Howe's.  They 
spent  thousands  of 
dollars  and  months 
of  time  trying  to 
do  a  stone  cutter's 


Front  Elevation  and  Intermediate  Section. 


work  in  an  entirely 
dififerent  way  from 
that  in  which  the 
stone  cutter  does 
it,  and  they  failed. 
Not  until  they  had 
imitated  the  mo- 
tions of  the  stone 
cutter  as  closely  as 
machinery  could  do 
it  did  they  succeed. 
Roughly  speaking, 
the  tunneling  ma- 
chine holds  a  cut- 
ting tool  pretty 
much  like  a  hand 
tool  for  the  same 
purpose,  at  the 
same  angle  that  a 
stone  cutter  would 
hold  it,  and  it  does 
its  work  by  strik- 
ing the  cutting  tool 
just  as  the  stone 
cutter  does. 

In  the  second  ex- 
perimental machine 
as  it  was  finally 
completed  fifteen 
cutting  tools  were 
used  to  bore  a  hole 
eight  feet  in  diam- 
eter. These  cutting 
tools  are  operated 
by  compressed-air 
cylinders  substan- 
tially the  same  as 
that  of  an  ordinary 
drill.    These  fifteen 
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hammer  drills  are  mounted  on  a  massive 
cast  steel  revolvins^-  head  with  four  arms 
somewhat  like  the  blades  of  a  propeller, 
h'lach  drill  cylinder  passes  through  the 
arm  of  the  head  to  which  it  is  solidly 
attached.  The  cylinders  are  supplied 
with  compressed  air  at  110  pounds  pres- 
sure through  the  main  horizontal  shaft, 
which  is  hollow,  on  which  the  head  is 
mounted.  This  shaft  is  rotated  by  a  very 
powerful  worm  gear  with  a  worm  wheel 


by  a  shovel,  thus  reducing  expenses  and 
facilitating  operations. 

The  heavy  main  frame  is  provided 
with  diaphragms  at  front  and  rear  hav- 
ing sliding  shoes  with  cylindrical  faces 
engaging  the  face  of  the  tunnel.  On  top 
of  each  diaphragm  is  a  pair  of  forty-ton 
hydraulic  jacks  with  a  stroke  of  eight 
inches  which  engage  the  roof  of  the 
tumiel  and  hold  the  machine  solidly  in 
position. 


ONE  TYPE   OF  BORING  MACHINE  THAT  THE   INVENTOR  OF 

THE  NEW  TUNNELER  BELIEVES  HE  H.^S  SUPERSEDED. 

Ten  stamps  are  shown,  also  the  series  of  wheels  on  the  preat  head  which 

carry  the  macliinc  in  its  rotary  motion.    The  running  gear  is 

controlled  by  a  lever  at  the  right. 


forty  inches  in  diameter  driven  by  a 
twenty-five  horse  power,  two  cylinder 
air  engine  mounted  on  the  main  frame. 
This  revolving  main  shaft  is  pushed  up 
against  the  rock  face  by  a  pair  of  hori- 
zontal hydraulic  jacks  eight  inches  in 
diameter  and  forty-eight  inches  stroke. 
Pumps  driven  by  a  two  horse  power 
electric  motor  operate  the  jacks.  The 
"muck,"  as  the  rock  loosened  by  the  cut- 
ting tools  is  called,  is  removed  by  a  drag 
conveyor  suspended  under  the  main 
frame  and  driven  by  sprocket  wheels 
o])erated  by  a  two  horse  power  electric 
motor.  A  scoop  much  like  the  wing  of 
an  auger  bolted  to  one  of  the  arms  on 
the  cutting  head  scoops  up  the  muck  and 
dumps  it  into  a  little  hopper  from  which 
it  falls  into  the  cooiveyor.  At  the  rear 
of  the  machine  the  miick  falls  from  the 
conveyor  into  a  dump  car  on  a  narrow 
gauge  track  on  which  the  car  is  run  out 
and  dumped.  The  muck  is  never  touched 


The  tunneling  machine  is  eighteen 
feet  long  and  weighs  twenty-five  tons. 
Only  one  man  is  needed  to  run  it.  The 
machine  does  the  rest.  In  operating  the 
machine  the  air  is  first  turned  on  the 
cutting  tools  which  immediately  begin  to 
make  all  the  racket  of  which  fifteen  air 
drills  confined  in  an  eight-foot  bore  are 
capable  of  making,  and  that  is  a  great 
deal.  At  the  same  time  the  hydraulic 
pumps'  are  started  to  push  the  head  up 
in  contact  with  the  rock  and  the  head 
driven  by  the  worm  gear,  which  is 
powerful  enough  to  twist  the  massive 
steel  casting  right  off  the  shaft,  is  started 
at  the  rate  of  one  revolution  to  one  and 
a  half  revolutions  per  minute,  depending 
on  the  hardness  of  the  rock.  The  ad- 
vance and  the  rotation  are  exact  repro- 
ductions of  the  motions  of  an  auger. 
The  cutting  tools  do  not  move  until  they 
are  pressed  against  face  of  the  tunnel 
with  a  force  of  seven  hundred  pounds. 
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This  is  sufficient  to  press  them  back 
against  the  Striking-  head  hard  enough  to 
push  the  latter  back  until  the  exhaust 
ports  in  the  air  cylinders  are  opened 
whereupon  the  air  cylinders  immediately 
get  busy,  striking  the  cutting  tools  from 
five  hundred  to  eight  hundred  blows  a 
minute,  each  blow  having  a  force  of  a 
thousand  pounds  behind  it.  Being  held 
at  the  proper  angle  for  cutting  the  tools 
chip  off  little  pieces  of  rock  as  they 
travel  slowly  around  the  face  of  the  tun- 
nel in  a  circle.  The  tools  are  adjusted  so 
they  cover  one-half  the  diameter  of  the 
heading  with  a  space  between  each  one. 
Thus  the  face  of  the  tunnel  is  scarred 
just  like  a  board  with  the  marks  of  a 
circular  saw.  The  rock  chips  are  of  dif- 
ferent sizes,  from  sand  up  to  pieces  as 
large  as  a  man's  hand.  In  going  through 
soft  rock,  if  the  resistance  against  the 
point  of  the  cutting  tool  becomes  less 
than  seven  hundred  pounds  the  interior 
pressure  in  the  air  cylinder  forces  it  for- 
ward closing  the  exhaust  port  and  stop- 
ping the  action  of  the  hammer  piston. 
If  the  machine  head  continues  to  revolve 
and  push  forward  the  cutting  steel  acts 
as  a  gouge,  milling  off  the  tunnel  face 
until  the  resistance  becomes  great 
*  enough  to  force  the  tool  back  in  its  seat, 
when  the  hammer  action  is  resumed 
automatically. 

After  the  new  machine  had  chewed  up 
most  of  the  concrete  block  it  was  taken 
up  to  a  hill  on  the  banks  of  the  Harlem 
Ship  Canal  composed  of  the  very  mean- 
est rock  to  be  found  in  the  vicinity  of 
New  York.  It  is  a  sort  of  conglomerate 
combining  the  worst  characteristics  of 
marble  and  granite.  In  such  an  atrocious 
combination  a  cutting  tool  would  last 
from  three  to  four  minutes.  So  the  in- 
terminable process  of  experimenting  had 
to  go  on  until  the  right  sort  of  tool  was 


found.  Finally  a  two  pronged  tool  made 
of  Simplon  steel  was  tried  and  it  filled 
the  bill.  In  building  the  Simplon  tunnel 
a  rock  was  encountered  so  hard  that 
progress  was  almost  stopped  until  a  suit- 
able material  for  drills  could  be  devised. 
A  steel  containing  vanadium  and  tungs- 
ten, the  hardest,  toughest  metal  yet 
made,  was  finally  compounded  and  used 
with  entire  success.  It  has  since  been 
known  as  "Simplon  Steel." 

After  the  right  cutting  tool  had  been 
provided  a  discharged  engineer  dropped 
a  nut  into  an  air  compressor  so  that  it 
was  put  out  of  commission  when  it  was 
started  up.  That  left  one  wheezy  old 
compressor  in  service  which  could  only 
supply  air  enough  to  run  the  machine  a 
few  minutes  at  a  time,  when  it  would 
have  to  be  stopped  until  more  air  could 
be  pumped  up.  Under  this  handicap  the 
experiments  were  continued  until  the 
final  adjustments  were  made  and  the  first 
rock  tunneling  machine  was  pronounced 
satisfactory  and  ready  for  actual  service 
in  Pennsylvania. 

Ten  machines  are  to  be  built  at  once, 
of  which  two  are  to  bore  holes  sixteen 
feet  in  diameter.  Each  of  these  sixteen 
foot  augers  are  to  have  forty-eight  cut- 
ting tools.  The  smallest  ones  are  to  bore 
holes  eight  feet  in  diameter.  Even  the 
smallest  machines  are  expected  to  be 
tremendous  money  savers  in  building 
large  tunnels.  These  can  be  used  to  drive 
headings  from  which  the  tunnel  may  be 
enlarged  to  the  desired  size.  Under  the 
present  system  the  hardest  part  of  tun- 
nel digging  is  to  drive  the  heading.  In 
the  solid  mass  of  rock  explosives  have 
relatively  slight  effect.  But  once  the 
heading  is  finished  drills  can  be  set  up 
in  it  to  slice  off  the  rest  of  the  rock  at 
comparatively  fast  speed  and  at  a  very 
small  outlav  for  dvnamite. 


RECENT     WRIGHT    EXPERIMENTS 


By 

M.    L.    BRAND 


THE  recent  .GfHfHn.c:  experiments 
made  by  Orville  Wriglit  at 
Kill  Devil  Hill.  Kitty  Hawk. 
North  Carolina,  will  prob- 
ably lead  to  a  better  under- 
standin£^  of  the  best  methods  to  stabilize 
aero])lanes. 

"There  seems  to 
exist  an  erroneous  im- 
pression," said  Orville 
Wright,  "regarding-  the 
glider,  with  which  I 
made  my  recent  experi- 
ments at  Kitty  Hawk." 
The  glider  he  tried  out 
was  much  like  the  orig- 
inal glider  built  back  in 
1902.  in  the  dimensions 
of  its  planes  and  their 
relative  locations.  The 
construction,  however, 
is  more  similar  to  the 
present  Wright  power 
m  a  c  h  i  n  e.  which  has 
been  proved  so  success- 
ful. 

Practically  the  only 
difference  between  the 
construction  of  the 
modern  glider  and  the 
latest  power  machine 
consists  in  the  fact  that 
it  is  lighter.  The  con- 
trolling devices,  i.  e., 
the  rudders,  wing 
warping  and  the  sys- 
tem of  lateral  control, 
are  identical  in  prin- 
ciple with  the  most 
recent  power  machine, 
only  the  latter  is  more 
powerful.  High  winds, 
such  as  are  encountered 
in  high  altitudes,  neces- 
sitate powerful  control 
and  the  Wrights  were 
guided  by  this  knowl- 
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Orville  Wright  Repairing  His  Glider 
.After  .\  Smash-up. 


edge    in    constructing    the    glider 
which  they  made  their  exj)eriments. 

That  a  well  fortified  machine  is  re- 
quired is  conclusively  evidenced  by  the 
fact  that  the  winds  in  which  one  sus- 
tained flight  covering  a  period  of  nine 
minutes  and  forty-five  seconds,  meas- 
ured by  an  anemom- 
eter showed  a  speed  of 
from  20  to  27  meters 
a  second,  which  is  equi- 
valent to  from  about  45 
to  60  miles  an  hour. 

It  may  sound  incred- 
ible but  a  higher  wind 
can  be  encountered 
with  a  more  reasonable 
degree  of  safety  with 
the  glider  than  with  the 
power  machine.  This  is 
largely  due  to  the  fact 
that  there  is  less  weight 
and  the  machine  is  built 
more  strongly  in  pro- 
portion to  its  weight. 
The  wind  in  which 
Orville  Wright  made 
his  longest  flight  at 
Kitty  Hawk  a  few  weeks 
ago  was  higher  than 
any  in  which  any  aerial 
navigator  has  ever  un- 
dertaken to  pilot  a  ma- 
chine. In  fact  it  would 
be  practically  impos- 
sible to  fly  against  such 
a  current  as  that  in 
which  he  ascended, 
which  was  so  strong  as 
to  amount  to  no  less 
than  a  gale. 

Including  the  sand 
bag,  the  entire  outfit 
weighs  but  170  pounds. 
The  sand  bag  was  used 
only  for  the  purpose  of 
shifting:  the   center   of 
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ORVILLE   WRIGHT  LANDING  AFTER  ONE  OF  THE   FIRST  TRIALS. 
Portrait  of  Orville  Wright  snapped  on  his  return  from  Kitty  Hawk,  N.  C. 


gravity  and  is  not  a  part 
of  the  machine  at  all. 
This  was  used  to  obviate 
the  necessity  of  recon- 
structing- the  machine.  It 
weighs  12  pounds,  so  the 
machine,  exclusive  of  the 
sand  bag,  weighs  but  158 
pounds.  You  can.  there- 
fore, readily  imagine 
what  a  difference  there 
is  between  this  machine 
and  the  power  machine. 
The  lightest  power  ma- 
chine weighs  approx- 
imately 800  pounds,  including  the  fuel 
necessary  for  flight  and  other  essentials. 
The  main  planes  of  the  glider  are  five 
feet  from  front  to  rear  and  thirty-two 
feet   across   from   wing-tip   to   wing-tip. 


Sustaining  Himself  in  a  Gale  of  Forty-Five  to  Sixty  Miles  an  Hour. 


The  rear  tail  frame  extends  back  a  dis- 
tance of  fifteen  feet. 

In  order  to  make  it  as  light  as  possible 
and  yet  to  be  reasonably  certain  as  to 
its  stability,  the  planes  are  covered 
with  percaline,  a  shiny 
cotton  fabric,  strong  and 
durable,  but  very  light. 
The  bag  of  sand  used 
as  a  temporary  device 
for  the  purpose  of  shift- 
ing the  center  of  gravity 
and  to  meet  the  peculiar 
condition  of  the  air-cur- 
rents, the  lack  of  power 
and  the  covering  of  the 
planes, constitute  the  real 
distinction  between  the 
glider  and  the  regula- 
tion power  machine. 


Breaking  the  World's  Gliding  Record, 
On  this  occasion  Orville  Wright  was  up  10  minutes.  1  second 
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COCOANUT  KAFTS-THIS  SYSTEM   OF  TRANSPORTATION   IS  USED   BY   THE   NATIVES  WHERE 
LARGE  VESSELS  ARE  NOT   AVAILABLE. 


IN 


PROFITS 
COCOANUTS 


T 


I  IE  cocoanut  oil  industry  is  an 
opportunity  in  the  Philippines 
which  has  so  far  seemed  to 
escape  the  attention  of  the 
man  who  is  looking  for  a 
chance  to  put  his  capital  in  an  under- 
taking- that  will  net  him  a  handsome 
profit.  This  industry  is  carried  on  by  the 
natives  of  the  islands  in  the  most  prim- 
itive way,  awaiting  the  touch  of  the 
magic  wand  of  thrift  to  turn  the  cocoanut 
into  gold. 

There  are  but  few  cocoanut  oil  fac- 
tories in  the  islands,  the  largest  portion 
of  copra  or  dried  cocoanut  being  shipped 
to  other  countries  for  manufacturing 
purposes.  Of  the  amount  exported, 
chief  buyer,  receiving 
per  cent  of  the  output, 
copra  from  the  islands 
in  value  from  $4,532,- 
000  to  $6,657,790,  and  cocoanut  oil  from 
$56,640  to  $157,966.    Prior  to  1906,  prac- 


France  is  the 
nearly  seventy 
The  export  of 
has    increased 


tically  no  cocoanut  oil  was  exported  from 
the  islands,  but  since  the  commencement 
of  its  manufacture  the  quantity  has  been 
far  in  excess  of  the  local  demand,  and  the 
amount  shipped  to  other  countries  each 
year  since  1906  has  increased. 

What  is  needed  in  the  Philippines  is 
the  establishment  of  factories  for  the 
manufacture  of  all  the  dried  cocoanuts 
into  oil.  Let  the  mills  go  to  the  raw 
material,  instead  of  shipping  it  half 
around  the  world  for  the  manufacture  of 
fine  products.  Remember  how  long  it 
took  the  manufacturers  of  cotton  goods 
to  discover  that  the  right  way  was  to 
build  mills  where  the  cotton  grew  ?  Now 
the  big  cotton  mills  are  in  the  South. 
The  cocoanut  oil  mills  should  be  in  the 
Philipl)ines.  Capital  will  eventually  be 
used  for  this  purpose  of  developing  the 
industry  in  its  natural  home. 

The  two  distinct  ]^roducts  of  commer- 
cial value  of  the  cocoanut  palm  are  the 
meat,  which  when  dried  is  called  copra, 
and  the  husk  which  is  known  commer- 
cially as  coir.  The  former  is  used  in 
manufacturing  oil  which  is  largely 
utilized  in  making  fine  soaps,  candles  and 
medical  preparations.  In  a  highly  refined 
state  the  oil  is  also  used  for  the  manu- 
facture of  butter  of  a  high  grade. 
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Mrs.  Back  Bay— "I  shall  want  you  to  be  dressed  by 

3  o'clock,  Ellen,  to  receive  any  friends  that  may  call." 

Ellen — "Oh,  lor,  mum !     Ain't  you  goin'  to  be  in  ?"— 

Boston    Transcript. 


Seeing  Is  Believing 

Pilgrim — "If  I  come  in  will  thet  dorg  bitenie?" 
Mrs.  Hawkins — "We  aint  no  ways  sure,  mister.  But 
the  feller  that  let  us  take  him  on  trial  said  he'd  chaw 
up  a  tramp  in  less'n  two  minutes,  but,  land  sakes,  we 
aint  goin'  to  believe  it  till  we  see  it  done." — Chicago 
Dailv  Nczvs. 

Improper  Conduct 

A  COUNTRY  hotel,  a  good  deal  frequented  by  motorists, 
took  in  a  showman  and  his  performing  bear,  and  one 
morning  the  bear  escaped  from  the  stable.  Everybody 
fled  before  the  animal.  The  hotel  man,  however,  pur- 
sued it  courageously.  It  entered  the  hotel,  mounted 
the  stairway,  pushed  open  a  bedroom  door  and  van- 
ished. Then  the  hotel  man,  close  behind,  heard  from 
the  bedroom  an  angry  exclamation  in  a  feminine  voice 
and  the  words :  "George,  dear,  how  often  have  I 
forl)idden  you  to  come  into  my  room  without  knock- 
ing— and  in  your  automobile  coat,  too!" — San  Francisco 
Argonaut. 

Learning  Early 

"Wh.\t  is  it,"  asked  the  teacher,  "that  binds  us 
together  and  makes  us  better  than  we  are  by  nature?" 

"Corsets,"  said  a  wise  little  girl  of  &\gh\..— Every- 
body's. 


Timid  S-sveetness 

!Mr.  E.  N.  Quire — "What  are  those  women  mauling 
that  man  for?" 

:\Irs.  Henballot — "He  insulted  us  by  saying  that  the 
suffrage  movement  destroyed  our  naturally  timid  sweet- 
ness and  robbed  us  of  all  our  gentleness." — New  York 
Sun. 


m 


l:s.i&M 


Mi 


118 


m?-:,'^-?iP-.-''^' 


Sure! 

"'IlouLD  th'  wire'  says  he.  Bcgorry!  next  toinic  he 
can   conic  licrc  an'  hould  it  h\msc\i."—Scnbucr  s. 

His  Tale 

DuRLKiGH— "Was  that  you  I  heard  funil)hng  at  ymr 
(loor  tliis  morning  at  one  o'clock?" 

CiA-i!Li:iGH— "At  one?  T  guess  so.  My  wife  dechircs 
I   got  in  ahout  three."— ^fl//!''"o;T  Suu. 

Naturally 

"1  WAS  out  in  the  woods  hunting  yesterday  and  I 
.shot  a  man  who  was  wearing  one  of  these  fuzzy  hats. 

"Well?"  •.    .  .       „    „ 

"I  am  afraid  people  may  think  T  did  it  intentionally. 
"Afraid?     Why,  man,  if  they  think  that,  you  will  get 
all  the  more  credit."— Hom^/o"  Post. 

Getting  the  Parson  in  Bad 

T\MFS  Payn,  the  novelist,  was  once  at  a  dinner 
party  where  a  learned  clergyman  insisted  on  quoting 
Greek.  The  lady  sitting  next  to  Payn  asked  for  a 
translation.  Payns  Greek  was  rusty.  Accordingly  he 
assumed  a  blush,  and  hinted  to  the  lady  that  it  was 
scarcely  fit  for  her  ear. 

"Good  heavens!"  she  exclaimed,  'you  don  t  mean  to 

say "  ,,  ,    T,  "T 

"Please    don't    ask    any    more,      murmured    Fayn,      i 

really  could  not  tell  you.'" 

Fido's  Aesthetic  Sense 

Customer  (in  wallpaper  store)— "Xo,  I  don't  think 
ril  have  that  one;  Fido  doesn't  seem  to  care  much  tor 
it."— Puck. 

Frightful 

A  YOUNG  Boston  woman,  extremely  athletic,  rides 
very  well,  and,  seated  astride  her  horse,  she  resembles 
a  beautiful  boy.  Riding  one  day  in  her  masculine 
habit,  she  had  the  misfortune  to  be  thrown.  An  old 
sea-captain  hastened  to  her  aid.  Raising  her  gently, 
he  touched  a  corset,  and  shouted  in  wild  alarm  to  a 
bystander:  "Get  a  doctor,  quick!.  Here's  a  young 
chap's  ribs  runnin'  north  and  south  instead  of  east  and 
west." — Mariner's  Advocate. 

Not  So  Quiet 

Mrs.  a.— "Your  husband  always  dresses  so  quietly." 
Mrs.  B— "He  does  not.    You  ought  to  hear  him  when 
he  loses  a  collar  button."— .V//cv'a!(^<?^  Daily  .\ez^'s. 
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undo  as  much  of  liis 
possible  by  exposing 
gambling    fraternity, 


SWINDLER'S  GAMBLING 
DEVICE 

'ANFIELD,  the  former  gambler  and 
card   sharp,   who   is   now   trying  to 
former  wrongs  as 
the   tricks   of   the 
has    added    to    his 
exhibits    one    of 
the  most  elabor- 
ate   and    ingeni- 
ous   devices    for 
cheating  at  cards 
ever    invented. 
The    photo- 
graphs  show  the 
device     "in     ac- 
tion." The  wires, 


etc.,  are  shown  outside  and  in  sight  for 
the  purpose  of  photographing.  When  in 
use  the  "garters"  are  worn  beneath  tne 
trousers.  An  invisible  hook  connects 
them  and  the  grip  shown  for  picking  up 
the  card  and  secreting  it  in  the  sleeve  is 
worked  by  moving  the  knees  wide  apart 
or  closer  together.  As  this  is  done  the 
extension  shown  at  the  wrist  is  either 
extended  out  or  closed  up  as  the  "sharp" 
desires  to  carry  a  card  up  the  sleeve  or 
drop  it  into  the  palm  of  the  hand.  These 
devices  are  not  easy  to  get  and  they  are 
very  expensive,  as  much  as  fifty  dollars 
being  demanded  for  a  good  one. 

It  seems  as  if  nothing  were  free  from 
even    gamblim 


FIFTY  DOLLARS  IS  THE  PRICE   ASKED   FOR  THIS  SWINDLING  DEVICE. 
How  the  card  sharp  works  his  little  game.    Extended,  the  itistrument  thrusts  a  card  into  the  gambler's  hand. 
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TO  GUIDE  NIGHT  WANDERERS  IN  THE  SKY. 

A  luminous  balloon  of  100  candle  power. 


AERONAUTIC   SIGNALS 

AS  a  guide  to  air  travelers,  Mr.  Von 
Frankenberg-,  a  German  expert,  sug- 
gests dividing  his  country  into  a  number 
of  districts,  marking  off  each  place  with 
a  cipher  and  letter.  These  markings  will 
be  fixed  on  elevated  buildings,  roofs,  bal- 
loon sheds,  etc.,  or  else,  suspended  from 
pilot  balloons, 
w  o  u  1  d  serve  as 
aerial  sign  -  posts 
for  informing  any 
passing  balloon  or 
flying  machine  of 
their  exact  geo- 
graphical position. 
During  the  night 
direction  on  the 
high-roads  of  the 
air  would  be  shown 
by  means  of  small 
luminous  balloons 
each  carrying  in  its 
interior  an  electric 
lamp  of  100  candle- 


The  C.'^rd  Trick 
An  invisible  hook 


power  or  even  more.  These  balloons, 
invented  by  S.  Saul  at  Aix-la-Chapelle, 
are  fixed  to  the  end  of  an  electric  wire 
which  at  the  same  time  serves  to  supply 
current  to  the  lamp.  Being  transparent 
and  of  a  red  color,  these  balloons  could 
be  readily  distinguished  from  stars  as 
well  as  terrestrial  lights. 

The  first  installation  of  this  kind  has 
for  some  time  been  in  opera- 
tion at  the  Treptow  Observa- 
tory, near  Berlin,  for  guiding 
the  night  trips  of  the  adver- 
tising balloon  exploited  by  a 
Berlin  Company. 

While  being  pri- 
marily suited  for 
the  marking  of  air- 
ship stations,  bal- 
loon sheds  and 
landing  places, 
these  luminous  bal- 
loons  will  also 
serve  to  signal  the 
proximity  of  the 
sea  when  the  wind 
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STER  AT  Work. 
grips  the  cards. 
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is   blowing   off 
shore. 

In  foggy  weatlier, 
the  signaHng  bal- 
loons can  be  used 
for  launching  fog 
alarms  of  the  Saul 
system,  viz. :  moist- 
ure gauges  com- 
municating with  an 
electric  generator 
and  the  lever  of 
which,  the  moment 
the  apparatus 
leaves  the  fog.  en- 
tering the  region 
of  dry  air.  will 
complete  by  its 
contact  \\'  i  t  h  a 
metal  rod.  an  elec- 
tric circuit  and 
thus  actuate  a  bell 
located   on   the 

ground.  Observers  are  thus  ni  a  po- 
sition to  ascertain  from  the  ground  the 
exact  riioitient-the  signaling  balloon  issues 
from  the  range  of  fog.  entering  the  free 
transparent  air  so  as  to  be  seen  by  all 
passing  air-men. 

MACHINES  TO  DISPLACE 
CHILD  LABOR 

V/OU  may  have  seen  unloaded  at  some 
railroad  station  a  carload  of  foreign- 
ers, their  children,  food,  bedding  and 
other  belongings  dumped  in  a  heap  at 
their  feet.  In  May  they  are  going  to 
the  strawberry  fields,  in  September  to 
the  cranberry  bogs. 


Head  of  Woodchuck.  with  Curiou.s  M.-\lform.ation. 
Till'  tei'th  in  till'  Iowlt  frunt  jaw  are  two  and  one-half 
inclii'S  long  and  extend  ahuut  one  inch  above  the  top  of 
the  head.  The  upper  front  teeth  are  about  the  same 
length  one  of  them  coming  down  outside  of  the  mouth 
and  crooks  back,  forming  a  circle.  The  other  one  comes 
down  in  the  lower  part  of  the  mouth,  then  crooks  back 
and  has  grown  upward  and  penetrates  the  roof  of  the 
mouth.  By  using  its  front  feet  the  woodchuck  placed  the 
food  in  its  nic'uth,  otherwise  he  would  have  starved. 


Despite  the  low 
wages  paid  this  is  a 
slow  and  costly 
method  of  gather- 
ing the  berries  and 
so  inventors  have 
been  stinnilated  to 
build  a  machine  for 
the  purpose. 

In  the  machine 
shown  in  the  illus-^ 
trations  on  the  next 
page  a  horse  is 
placed  in  the  shafts, 
but  not  in  the  way 
we  are  accustomed 
to  seeing  the  ani- 
mal. His  head  is  to 
the  machine  and  he 
is  made  to  push  it. 
Around  the  drum 
of  the  machine  are 
placed  seven  rows 
of  twenty-four  fingers  each  At  the 
back  of  the  machine  twent}-three  knives 
are  so  placed  thai  their  ends  come 
between  the  fingers  on  the  drum. 
At  their  base  is  a  metal  hood,  the  two 
together  serving  to  keep  the  berries  from 
jumping  out  and  cause  them  to  fall  in 
their  proper  place.  At  the  front  of  the 
machine  are  twenty-three  short  knives, 
these  catch  and  hold  the  vines  long 
enough  for  the  fingers  on  the  drum  to 
slip  up  between  them  and  pull  the  berries 
ofl:'  the  vines. 

The  space  between  the  fingers  is  too 
small  for  a  cranberry  to  slip  through. 

As  the  horse  pushes  the  machine,  the 
drum  revolves  in  a  direction  opposite  to 


FICKI.NG  CR.AXBERRIES  BY  H.-\ND  IN  THE  NEW  JERSEY  SWAMPS. 


THK   MACHINE  THAT  HAS  DISPLACED  THE    HAND  PICKER. 


the  direction  of  the  wheels.     The  long     the    liquid    impossible.     To    do   this    he 
fingers  slip  between  the  cranberry  vines,      has    constructed    a    tube    of    corrugated 


then  as  they  come  up  the  berries  separ- 
ated from  the  vines  are  retained  in  the 
pocket  formed  by  the  fingers  and  the 
sides  and  barrel  of  the  drum.  As  the 
drum  revolves  the  berries  roll  down  into 
the  box  placed  for  them  at  the  back. 

GASOLINE  CAN  CAN'T 
EXPLODE 


A  NEW  applica- 
^*'  tion  of  the  well 
known  principle  of 
Davy's  safety  lamp 
is  now  being  used 
in  connection  with 
tanks  containing 
gasoline,  naphtha, 
alcohol,  ether,  etc. 
A  German  engi- 
neer, Langrehr  by 
name,  is  the 
adapter. 

The  fumes  of 
these  liquids  are 
readily  ignited  and 
once  the  flame 
reaches  the  liquid 
the  explosion  is 
inevitable. 

It  was  not  the 
desire  of  the  in- 
ventor to  prevent 
the  burning  of  the 
gases,  but  to  make 
the  communication 
of   the   flame   with 


Gasoline  Can  Constructed  by  an  Ingenious  Ger- 
man TO  Prevent  Explosions. 


sheet  metal  wound  in  a  spiral  form  with 
heavy  strips  of  metal  thus  forming  a 
large  number  of  tiny  openings  in  the 
sides  of  the  tube  where  the  corrugations 
occur.  The  tube  extends  from  the  open- 
ing at  the  top  of  the  can  to  the  bottom. 
If  the  vapor  arising  from  the  opening 
at  the  top  of  the  can  is  lighted  it  will 
burn  readily,  but  when  the  burning  gases 
come  in  contact  with  the  metal  of  the 
tube  in  an  efifort  to  pass  through  the 
small  openings  they  are 
cooled  to  such  an  extent 
that  ignition  of  the  liquid 
within  the  can  is  impos- 
sible. 

In    experiments    recently 
made  at  the  chemical  lab- 
oratories in  New  York  in 
the  presence  of  a  number 
of    scientists    a    pint    can 
equipped    with    the    Lang- 
rehr device  was  half  filled 
with  pure  gasoline  and  the 
IRi      fluid  ignited  on  top  of  the 
can.      The     flame 
lasted   only   a   few 
seconds    and    then 
disappeared. 

In  a  second  ex- 
periment the  noz- 
zle of  the  can  was 
connected  with  a 
rubber  hose 
through  which  air 
was  blown.  The 
flame  being  steady 
now  and  about  10 
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or  12  inches  long 
was  allowed  to 
burn  for  a  while 
and  then  the  dem- 
onstrator reversed 


First  Flight  ok  New  Schutte- 
Lanz  Airship  at  Mann- 
heim. Germany. 


THIS  AIR'^HIP    IS    BUILT    ON   A    NEW    RIGID  SYSTEM.    THE  SKELETON   IS    MADE  OF  WOOD. 
IS  SAID  TO  BE  THE  LARGEST  AIRSHIP  IN  EXISTENCE.  400  FEET  LONG.   55  FEET  IN 
DIAMETER.   AND    CONTAINS  20.000  CUBIC   METERS.    THE  TWO   MOTORS 
ARE  EACH  OF  270  HORSE  POWER. 


IT 


the  experiment  by  inhaling  the  air  and 
drawing  the  flame  back  into  the  can,  but 
instead  of  setting 
the  fluid  ablaze  the 
flame  was  extin- 
guished i  m  m  e- 
diately. 

This  is  a  device 
long  needed.  It 
should  prevent 
many  disastrous 
gasoline  explosions. 
Likewise  it  might 
have  an  influence 
on  bringing  about 
ance  rates. 


constructed    for 
with  a  specially 


A  Pleasant  .Afternoon  Pastime. 


a  reduction  in  insur- 


hour.   A  strong 
about  his  jaws 


that    purpose    together 

made  harness. 

The  alligator 
trained  for  this 
feat  is  about  twelve 
years  old,  but  has  a 
length  of  only  four 
feet.  As  the  photo- 
graph shows,  he  is 
stepping  along  at  a 
very  lively  rate  for 
an  alligator,  which 
would  approximate 
about  two  miles  an 

leather  muzzle  is  buckled 
to  protect  the  driver. 


DRIVING  AN  ALLIGATOR 

PROBABLY  the  most  unusual  method 
of  locomotion  yet  devised  is  a  pleas- 
hitched  to  an  alli- 


ure  trip  m  a 
gator.  This 
little  girl 
at  the  Al- 
1  i  g  a  t  o  r 
Farm  in 
Los  A  n- 
geles,  Cali- 
fornia, not 
long  ago, 
a  m  i  n  i  a- 
ture  buck- 
board  hav- 
insr    been 


waeon 


was   the   experience   of   a 


m 


DWARF  OF  HYDROPLANE 
BOATS 

P  ROB  ABLY  the  smallest  hydroplane 
^  motor  boat  ever  built  will  be  entered 
the  lake  motor  boat  races  next  season 
by  Mr.  Geo.  M. 
Stearns,  of  Cincin- 
nati. This  little 
speed  wonder,  less 
than  14  feet  long 
and  about  three 
feet  wide,  was  re- 
cently launched  in 
the  Ohio  River. 
Its  speed  develop- 
ment reached  29 
miles  per  hour. 


Nearly  Thirty  Miles  .^n  Hour. 
Tiny  hydroplane  makes  wonderful  record. 
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HOW  THEY  RUN  THE  TRACKLESS  TROLLEY  IN  BEKLLN. 
The  cars  meet  and  pass. 


TRACKLESS  TROLLEY 
OMNIBUS 

'X'HE  new  electric  automobile  trackless 
*-  trolley  line  in  Bremen,  Germany, 
shown  in  the  accompanying  illustration, 
indicates  the  details  of  construction  of 
the  trolley, 'cars  and  equipment. 

There  are  five  stopping  points  on  the 
line  with  several  trackless  trolley  cars 
in  operation.  The  fare  is  ten  pfennig,  or 
about  23^  cents,  a  reduction  being  made 
to  2  cents  for  a  book  of  25  tickets  and 
iy2  cents  for  tickets  for  school  children. 

These  omnibuses  have  a  seating  ca- 
pacity of  20  passengers  each  with  stand- 
ing room  for  four  persons. 

It  is  stated  that  for  suburban  and  inter- 
urban  service,  where  the  first  cost  of 
electric  traction  system  would  make  it 
out  of  the  question  for  the  traffic  avail- 
able, this  trackless  trolley  system  can  be 
adopted  to  great  advantage. 


HUNTING  IN  AFRICA 

CPORTSMEN  eager  for  the  exciting 
*^  hunt  of  big  game  go  to  Africa  and 
with  a  sufficiently  well  filled  purse  may 
go  on  a  hunting  expedition  comfortably 
and  with  little  danger. 

The  manner  of  organizing  a  caravan 
is  most  curious.  Formerly  hunters  had 
their  train  of  wagons  drawn  by  oxen, 
as  well  as  horses  trained  for  the  hunt, 
now  everything  is  transported  upon  the 
backs  of  men.  A  great  number  of  por- 
teurs  are  required,  inasmuch  as  each  man 
carries  only  30  kilos.  For  each  sports- 
man for  a  month's  expedition  30  men  are 
necessary. 

All  being  arranged  the  caravan  gains 
by  marches  the  locality  chosen  to  estab- 
lish the  first  camp,  and  begins  in  the 
midst  of  wild  and  picturesque  nature,  a 
life  full  of  unforeseen  and  violent  emo- 
tions. 
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Feeding  on  the  Grass. 

The  giraffe  is  usually  not  thought  of  as  grazing  in 

this  position. 


Concerning  antelopes,  the  hunting 
Hcense  distinguishes  three  Hsts  according 
to  their  rarity  or  value  as  game.  One  is 
allowed  to  kill  but  one  elk ;  one  black 
antelope  ;  one  roan  antelope  ;  one  bongo ; 
two  of  the  oryx,  also  two  of  the  grand 
koudon,  the  topis  and  the  butales.  Lions 
and  panthers  being  classed  as  vermin 
may  be  killed  without  restriction. 

By  means  of  a  supplementary  license 
of  high  price,  one  is  permitted  to  kill 
besides,  one  adult  elephant ;  one  giraffe 
or  an  elk ;  one  rhinoceros,  a  zebra  or  an 
antelope. 

These  restrictions  show  that  these 
species  are  no  longer  common.  The 
cargoes  of  ivory  imported  to  the  market 
of  Antwerp  alone  represent  an  annual 
destruction  of  18,500  elephants. 

One  can  easily  see  that  the  time  is  near 
when  the  elephant  will  disappear  from 
the  face  of  the  earth.  In  spite  of  the 
measures  taken  by  the  government  for 
the  protection  of  game  the  marvelous 
fauna  of  Africa  is  destined  to  disappear, 
and  in  less  than  half  a  century  the  great 
African  hunts  will  be  only  a  memory. 


The  Giraffe  Is  Becoming  a  Rare  Beast  in  the 
African  Wilds. 


The  permit  for  hunting  gives  the  right 
to  kill  or  capture  the  following  animals : 
Two  male  adult  elephants ;  two  rhinocer- 
oses ;  two  hippopotami ;  two  zebras ;  two 
monkeys ;  two  leopards ;  two  marabouts 
and  two  aigrettes. 


A  "Land"  Aeropl.'^ne. 

The  science  of  aeronautics  is  very  evidently  invading 
the  field  of  land  vehicles,  as  the  accompanying  illustration 
so  significantly  suggests.  While  the  photograph  was 
taken  in  the  streets  of  Berlin,  the  ingenious  youngster  who 
is  so  blithely  and  proudly  propelling  his  odd  machine  is 
•American-born  and  while  the  imperial  flag  of  the  German 
empire  is  displayed,  he  has.  nevertheless,  not  foraotten  to 
fly  the  emblem  of  his  native  land  also. 
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PREHISTORIC  PICTURE 
WRITING 

IN  the  vicinity  of  Tucson,  Arizona,  is  a 
*  hu2;-e,  square  point  of  rock  which  is  a 
mystery  to  travelers,  as  it  is  covered  with 
characters  eng-raved  by  some  vanished 
race.  Just  what  these  characters  mean 
is  unknown,  but  many  of  the  fi,G:ures  are 
recognizable  as  rudely  depicted  men. 
deer  and  other  creatures.     One  composi- 


CucuMBERS  Six  Feet  Long. 
Cucumbers  as  long  as  six  feet  and  growing'  in  snaky 
curves  and  spirals  are  raised  by  an  amateur  gardener  in 
Sawtelle.  California.  They  are  quite  as  tender  and  deli- 
cate in  flavor  as  the  ordinary  cucumber,  in  spite  of  their 
odd  appearance.  The  photograph  shows  three  specimi'ns 
of  average  size,  which  give  the  appearance  of  a  snake 
charmer  to  the  man  who  raised  them.  Mr.  Charles  H. 
Tucker.  They  reach  a  weight  of  20  pounds  and  a  circum- 
ference of  3K  inches,  and  bear  abundantly  on  the  30  foot 
patch  which  they  cover. 


tion  represents  a  spiral  with  a  circle  of 
human  being-s  dancing  about  it  hand  in 
hand ;  probably  some  relig-ious  rite.  The 
rough,  but  flat  surfaces  of  the  great  rock 
have  preserved  the  marks  of  the  en- 
graver's tool  with  remarkable  clearness. 
No  one  knows  how  long  they  have  been 
in  existence. 


Records  Th.at  Kg  Man  Now  Can  Ri;ad. 
Carvings  in  vicinity  of  Tucson,  .'\rizona. 


Indian's  Water  Lift. 
The  above  extraordinary  contrivance  for  the  raising  of 
water  is  to  be  found  in  a  village  near  Bombay,  in  India. 
It  is  of  the  rudest  construction,  although  in  that  part  of 
the  world  it  is  looked  upon  as  almost  an  eighth  wonder  of 
the  world.  The  water  is  hauled  up  by  means  of  long 
native-made  ropes  supporting  a  rough  sack  of  hide  which 
lets  the  water  leak  through  almost  as  fast  as  it  is  filled. 


The  Lock  Slipped  Back  and  Out  of  the  Way. 


The  Lock  in  Place. 


LOCK  FOR  YOUR  MOTOR  CAR 

A  LOCK  for  your  motor  car  has  been 
**•  devised  by  a  Los  Angeles  inventor 
which  is  small,  easily  operated  and  quite 
out  of  the  way  when  not  in  use.  It  is 
attached  to  the  foot  board  by  nuts  from 
the  under  side  so  that  it  cannot  be  tam- 
pered with  and  when  in  place  holds  the 
clutch  or  brake  in  a  grip  that  makes  it 
impossible  to  move  the  car  but  when  un- 
locked it  swings  back  and  does  not  inter- 
fere in  the  least.    It  is  made  of  bronze. 


The  need  of  such  protection  for  auto- 
mobiles is  very  great,  as  indicated  by  the 
recent  discovery  of  an  organized  gang 
of  auto  thieves  who  have  been  operating 
in  Los  Angeles,  San  Francisco  and 
Berkeley,  with  obscure  repair  shops  in 
each  city.  The  method  was  to  steal  a  car 
in  one  city,  run  it  under  its  own  power 
to  one  of  the  other  headquarters,  and 
there  place  it  in  the  shop  to  be  repainted 
and  as  far  as  possible  remodeled.  A  car 
would  not  be  recognized  by  its  owner 
and  could  be  sold  with  little  risk. 


INSTRUCTING    \   C.-^DET  FOR  AERL-XL  SERVICE  IN  THE  WORKING  OF  A  VOISON  AEROPLANE 
AT  ONE  OF  THE  TRIAL  GROUNDS  IN   FRANCE. 


12S 


POPULAR    SCIENCE 


729 


THE  GRAVITY 
SKATE 


idea 


'T'lIE  very  latest  idea  in 
■''  roller  skates  is  a  two 
wheel  model  which  is  pro- 
pelled by  the  weight  of  the 
skater.  It  is  claimed  that 
twenty  miles  an  hour  can  be 
readily  covered  over  ordi- 
nary macadamized  roads  by 
this  device  without  great 
strain  on  the  skater's  mus- 
cles. These  skates  are  oper- 
ated by  transferring;  the 
weight  of  the  body  from  one 
skate  to  the  other,  the  oper- 
ator going  through  the  same 
movements  as  if  he  were 
treading'.  The  foot  piece  is 
attached  to  a  steel  shaft 
which  works  up  and  down 
and  is  known  as  the  "motor 
screw"  or  worm.  As  one  foot  is  lifted 
the  wheels  remain  on  the  ground  so  that 
there  is  no  great  weight  to  lift ;  but  when 
the  weight  of  the  body  is  put  on  that 
foot  it  drives  the  motor  screw  down 
through  the  propelling  mechanisiu, 
which  operates  the  rear  wheel  of  the 
skate  by  a  beveled  gear.  The  skate  is 
provided  with  a  reverse 
lever  and  a  brake,  the  latter 
operated  by  the  heel.  The 
skate  is  attached  to  the  foot 
like  an  ordinary  skate  and  in 
addition  to  that  a  metal  piece 
extends  as  high  as  the  calf 
and  is  held  in  place  by  a 
strap. 

The  frame  is  constructed 
of  aluminum,  as  are  the 
wheels  :  the  other  parts  are 
of  steel.  In  the  model  shown, 
solid  rubber  tires  are  used  on 
the  wheels. 

The  skates  were  tested 
recently  by  the  Los  Angeles 
police  and  it  is  claimed  that 
they  are  very  satisfactory. 
As  thief  catchers,  they  would 
be  unsurpassed  as  a  man  on 
foot  or  on  a  bicycle  would 
have  no  chance  whatever  to 
get  away  against  an  officer 
mounted  on  these  racing 
skates. 


It  is  Claimkd  Twenty  Milks 

AN  HoTR  Can  Bk  Madk 

WITH  This  Skatk. 


Skater's  Weight 
Propels  It. 


HOW  TO  EXTRACT  A 
SPLINTER 

\TOXE  of  the  small  acci- 
^  dcMits  to  which  everyone 
is  liable  is  more  annoying 
than  to  have  a  sliver  of  wood 
stuck  into  the  hand.  More- 
over, it  is  very  painful  if  not 
])rom])tly  reiuoved.  If  the 
wood  of  the  si)linter  is  soft, 
its  removal  is  not  easy,  if 
attem])ted  with  a  needle  or 
other  sharp  instrument. 

Steam  may,  however,  be 
employed,  without  incon- 
venience or  pain,  and  is  very 
efifective.  A  wide-mouthed 
bottle,  such  as  a  milk  bottle, 
should  be  filled  nearly  full 
of  water  as  hot  as  the  glass 
will  stand,  and  the  injured 
part  placed  over  the  mouth 
of  the  bottle,  pressing  down  slightly,  and 
preventing  any  steam  from  escaping. 
This  will  cause  the  flesh  to  be  drawn 
down,  and  in  a  minute  or  so  the  steam 
will  extract  the  splinter,  at  the  same 
time  relieving'  all  inflammation. 

This  is  a  simple  bit  of  information,  but 
well  worth  having. 


AIR-SHIP  DESTROY- 
ER FOR  THE  NAVY 

nrOLLOWTXG  close  upon 
■*■  its  success  with  the 
hydroplane,  or  naval  aero- 
plane, the  United  States 
Navy  Department  has  now 
developed  a  gun  for  use  on 
battleships  against  the  attack 
of  air-craft. 

After  experiments  at  the 
proving  ground  at  Indian 
Head,  Maryland,  the  new 
gun  was  used  in  the  fleet 
war  games  off  the  \^irginia 
Capes  this  fall,  with  such 
success  as  to  convince  the 
naval  experts  that  they  are 
at  work  in  the  right  direc- 
tion. Further  experiments 
are  being  conducted  at  the 
Naval  Gun  Factor}-  in 
Washington  this  winter  with 
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To  Bombard  the  Fleets  of  the  Air. 

U.  S.  battleships  are  beinsr  equipped  with  guns  to 

destroy  aerial  enemies. 


What  the  Microscope  Reveals. 

Cross  section  of  a  leaf  greatly  magnified,  showing  the 

mid  rib. 


A  Natural  Magnet. 
Lodestone  with  nails  clinging  to  it. 


the  expectation  that  in  a  short  time  all 
of  Uncle  Sam's  sea  fighters  will  be 
equipped  for  defense  against  attack  from 
aeroplane  or  dirigible  balloon. 

The  experimental  gun  already  built  is 
a  service  one-pounder,  set  on  a  specially 
designed  mount,  permitting  the  elevation 
of  the  gun  through  angles  up  to  90 
degrees.  The  difficulty  was  to  construct 
a  gun-mount  which  would  withstand  the 
shock  of  the  firing  of  a  gun  at  the  vary- 
ing angles  necessary  for  shooting  at 
craft  high  in  the  air.  The  results  have 
thus  far  been  most  satisfactory,  though 
still  in  the  experimental  stage.  It  is 
planned  eventually  to  mount  guns  much 
larger  than  the  one-pounder  now  being 
used  for  shooting  at  aeroplanes. 


WHAT  A  LEAF  LOOKS  LIRE 

IT  is  a  long  distance,  viewed  micro- 
^  scopically,  from  epidermis  to  epidermis 
of  a  leaf.  Beneath  the  epidermis  and 
above  the  wide  area  of  the  leaf  several 
minute  insects  may  make  their  home.  As 
Lowell  says:  "There  is  never  a  blade  or 
leaf  too  mean  to  be  some  happy  crea- 
ture's palace."  But  the  leaf  cells  are 
more  than  that;  they  are  not  merely  a 
palace  but  are  a  storehouse  of  supplies. 
Within  this  great  mass  of  cells  the  insect 
may  have  its  home  and  a  perpetual 
Thanksgiving  Day  dinner.  The  enlarged 
section  is  of  especial  interest  to  the 
microscopist  for  here  he  can  view  the 
cellular  structure  and  the  wonderful 
chlorophyll,  the  arrangement  of  the  cells 
appealing  to  his  sense  of  the  esthetic. 
The  section  is  a  beautiful  object  for  a 
low  power  of  the  compound  microscope. 


j« 


A  NATURAL  MAGNET 

'T'HIS  is  the  common  lodestone  found 
*    in  many  parts  of  the  country,     \yith 
it  nails,  needles  or  any  other  small  objects 
of  steel  or  iron  may  be  picked  up. 

An  ordinary  sewing  needle,  after  hav- 
ing been  rubbed  on  such  a  magnet  and 
carefully  floated  on  the  surface  film  of 
water,  will  at  once  act  like  the  needle  of 
a  compass  and  will  point  north  and 
south. 
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ARCTIC  UNIFORMS  FOR  THE 
ARMY 

•yHE  territory  of  the  United  States 
■*  extends  nowadays  not  only  into  mid- 
tropics — the  Equator  runs  ahnost  directly 
through  the  archipelas^o  of  the  Philij)- 
pines — but  also  into  the  Arctic.  One- 
third  of  Alaska  is  north  of  the  Arctic 
Circle.  Hence  it  is  that  our  War  Depart- 
ment, for  Alaskan  service,  is  obliged  to 
furnish  ofificers  and  men  with  cold-pro(^f 
uniforms,  the  different  styles  of  which 
are  shown  rather  interestingly  by  the 
accompanying  photograph. 

HP 

LARGEST  SPIDER  WEB  IN  THE 
WORLD 

nPHE  largest  spider  web  in  the  world 
was  spun  not  by  a  spider,  but  by 
human  hands.  It  stands  on  the  lawn  of 
a  Chicago  man's  country  home,  near 
Geneva,  Illinois,  and  is  of  such  tremen- 
dous size  as  to  startle  the  passerby  when 
he  first  sees  it. 

The  creator  of  this  interesting  oddity 
conceived  the  idea  of  attempting  to  see 
how  closely  an  actual  spider's  web  could 
be  reproduced  with  rope.  Selecting  two 
immense  trees  on  the  lawn  of  his  home, 
he  spun  between  them  this  spider's  web, 
forty  by  sixty  feet,  which  is  so  strong 
that  a  boy  or  man  can  easily  climb  to  the 
center  or  the  top  of  it. 

The  web  faces  the  Fox  river  and  is 
one  of  the  most  fascinating  country 
ground  decorations  ever  seen.  The  spin- 
ner could  not  attain  the  minuteness  of  the 
actual  spider's  work,  but  came  so  near 
to  it  that  the  illusion  is  almost  perfect. 
The  uniqueness  of  the  undertaking 
catches  and  fascinates  every  eye. 

GROWING  PLANTS  IN  BIRD- 
CAGES 

Y^S,  these  are  bird-cages.  The  object 
for  which  they  are  intended,  how- 
ever, is  not  to  imprison  birds,  but  to  keep 
them  out.  The  scene  is  on  the  govern- 
ment experimental  farm  at  Arlington, 
near  Washington,  D.  C,  and  cowpeas 
and  soy  beans  are  being  grown  under  the 
cages  in  various  kinds  of  soils,  with  a 


w^sa^Pw^ 


Cold-Proof  Uniforms  for  Our  Soldikrs  in  Alaska. 


Spider  Web  Made  of  Rope^ 


Bird-Cages  to  Protect  Plants  from  Birds. 
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view  to  testing  the  oil  content  of  their 
seeds  under  different  conditions.  It  is 
desired  that  the  seeds  shall  not  be  eaten 
by  birds  and  mice,  and  hence  the  adop- 
tion of  the  cage  expedient  for  protecting 
the  plants. 

MOTOR  PUMPS  ITS  OWN  TIRES 

'"PHERE  is  now  manufactured  in  Eng- 
■■■  land  a  motor  car  that  pumps  its  own 
tires  and  that  will  work  a  pneumatic  jack 
when  it  is  desired  to  detach  a  wheel.  On 
the  dashboard  valve  there  is  a  little  at- 
tachment to  which  is  connected  a  pipe 
at  the  other  end  of  which  is  a  union  that 
fits  the  valve  stem  on  each  tire  tube.   All 


The  Way  in  Which  the  "Hydrocycle"  Is 
Navigated. 

that  is  necessary  before  inflating  a  tire 
is  to  couple  up  the  pipe,  open  the  tap. 
and  the  compressed  air  rushes  into  the 
tires.  The  engine  has  to  be  run  at  nor- 
mal speed  during  this  operation  to  keep 
up  the  supply  of  air.  The  pneumatic 
jack  is  also  operated  in  the  same  simple 
way. 

RIDING  A  WHEEL  ON  THE 
WATER 

pUGENE  FREY,  of  Oakland,  Cal., 
*-^  recently  gave  several  successful 
exhibitions    in    the    presence    of    large 


.Auto  Engine  Inflating  Its  Own  Tires. 

crowds  of  his  water  cycle.  At  his  last 
exhibition  Mr.  Frey  remained  afloat  for 
nearly  three  hours ;  steering  the  new 
craft  at  will  over  the  waters  of  Lake 
Merritt. 

Two  small  rudders  are  fastened  to  the 
buoys  that  are  used  to  hold  up  the  hind 
wheel ;  these  rudders  are  guided  by  a 
small  wheel  placed  between  the  handle- 
bars. 

Three  long  floats  are  used.  Two  to 
support  the  hinder  part  of  the  cycle  and 
one  in  front.  These  floats  can  be  made 
of  rubber,  strong  oiled  silk,  or  of  strong 
light  metal — such  as  aluminum.  At 
present  the  motive  power  is  furnished 
by  the  rider.  The  driving  power  is  fur- 
nished by  a  wheel  a  shade  smaller  than 
the  wheels  of  the  bicycle,  to  the  outer 
rim  of  which  is  attached  a  number  of 
paddles.  By  taking  off  the  floats  and 
suspending  the  paddle  wheel  above  the 
hind  wheel  of  the  bicycle  the  machine  is 
ready  for  wheeling  on  land.  Mr.  Frey 
has  applied  for  and  obtained  a  patent  on 
his  new  device.  He  hopes  to  introduce 
a  new  sport  that  will  prove  to  be  very 
popular. 


J    .—  fe 


Car  Furnishes  the  Power  to  Raise  Itself  on  Jack. 
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Curious  Mosaics  Madi-    with   \'aiu  Coi.okkd  Sands. 

"MOUNTAIN  ROLL"  THRILLER 

nrilE  demand  for  "thrills"  at  seaside 
resorts  has  called  into  existence  giant 
merry-go-rounds,  "roller  coasters"  and 
scenic  railways  galore  ;  but  the  craving  of 
the  public  for  some  new  excitement  is 
responsible  for  the  birth  of  a  novel  device 
to  be  known  as  the  "jMountain  Roll." 
The  first  one  to  be  built  is  now  in  process 
of  construction  at  Santa  Monica-by-the- 
Sea,  in  far  southern  California.  The 
attraction  is  to  be  built  over  the  bounding 
billows  and  the  foundation  is  now  being 
placed  in  position.  It  consists  of  concrete 
piles  and  will  have  a  floor  space  100  by 
400  feet.  The  highest  elevation  will  be 
100  feet,  in  the  castle  on  the  mountain 
top,  where  the  passenger  wheels  will  start 
on  their  gravity  course  over  moun- 
tain, through  valley  and  tunnel,  up  hill 
and  down.  Each  passenger  car  will  seat 
six  persons.  The  car  will  be  slid  into  an 
elevator  and  raised  to  the  top  of  the  cas- 
tle, where  it  will  roll  over  a  grooved 
track.     The  cost  of  the  device  will  be 


$100,000.  x-Vs  the  great  ban  el  rolls  along 
its  track,  the  passengers  will  remain 
seated  and  will  retain  a  horizontal  posi- 
tion by  the  adjustment  of  their  weights, 
since  the  rolling  wheel  will  revolve 
around  them  as  they  are  borne  on  their 
journey. 

MOSAICS  IN  SAND 

R.  W.  S.  0'15RIEN,  of  Ogden, 
Utah,  is  an  exponent  of  a  certain 
line  of  artistic  endeavor,  interesting, 
unusual  and  remunerative,  and  one  in 
which    the    field    is   by   no   means    over- 


M 


A  $5,000  Baby  Walrus  at  the  Xkw    i  ukk 

Zoological  Park. 

Said  to  be  the  only  young  walrus  in  captivity  in  the  world. 

He  was  recently  received  from  Greenland.    He  is 

eighteen  months  old. 


The  .Artist  in  Mosaics  at  Work. 

crowded :  the  making  of  mosaics  from 
natural  colored  sands.  Apart  from  other 
merit,  the  art,  much  in  favor  in  certain 
portions  of  Europe,  has  at  least  that  of 
originality.  With  some  artistic  ability, 
and  a  vast  amount  of  patience,  one  can 
originate  and  create  very  interesting 
combinations.     Mr.  O'Brien  says : 

"Since  the  origin  of  art,  the  materials 
of  nature  have  served  to  support  painting 
and  engraving.  The  most  ancient  artistic 
manifestations  consisted  in  figures  of 
men  or  of  animals  fabricated  in  ivory ; 
later,  the  Egyptians  vested  in  polychrome 
colors,  fabrics  as  well  as  the  fronts  of 
palace  walls.  In  their  turn,  the  Assyrians 
and  the  Persians  decorated  in  various 
shades  their  sculptured  stones,  woods 
and  metals.  The  Romans  made  use  of 
different  processes  in  painting,  imita- 
tions of  the  Greeks,  of  which  the  fres- 
coes of  Pompeii  attest  their  excellence." 
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BIRDMEN  COPY 
NATURE 

MAKERS  of  modern  aero- 
planes have  followed  in 
their  construction  the  exact 
principles  upon  which  birds 
and  some  insects  depend  to 
lift  themselves  high  over  the 
heads  of  their  enemies.  In 
other  words,  nature  has  been 
and  continues  to  be  the  great- 
est teacher  of  the  science  of 
aviation,  and  in  our  illustra- 
tions will  be  seen  some  strik- 
ing comparisons  between  birds 
and  insects  and  their  modern  rivals  the 
mono  and  biplanes. 

In  the  first  illustration  will  be  seen  a 
bird  and  the  posi 


Aeroplanes  Embody 
This  Prinxiple 
OF  Flight. 
The  center  of  gravity  is 
found  sotnewfiere  be- 
tween A  and  B. 


This  species  has  two  sets  of 
wings,  like  the  biplane.  When 
it  desires  to  fly,  it  raises  the 
forward  wings,  then  suddenly 
spreads  out  the  second  set  of 
wings,  and  this  second  action 
sends  its  body  forward.  Now 
while  the  first  remain  quiet 
the  second  are  being  put  into 
furious  activity.  They  strike 
the  air  at  such  a  rapid  speed 
that  the  familiar  "buzzing"  re- 
sults corresponding  exactly  to 
the  hum  of  the  propeller  in 
the  airships  and  resulting  in 
the  same  forward  movement. 
Illustration  No.  2  shows  one  of  these 
beetles  in  full  flight  with  a  drawing  of  a 
modern  biplane  over  it.  We  see  in  front 
the   horns   or   feel- 


The  Horned  Beetle  is 

A  Model  of  the 

Biplane. 


tion  it  takes  while 
in  flight.     When  a 
line  is  drawn  from 
A  to   B   and   upon 
this  line  the  center 
of  gravity  is  found, 
it    will    be    noticed 
that  this  point  lies 
exactly  in  the  cen- 
ter   of    the    out- 
stretched   wings.      Every    properly    constructed 
aeroplane  embodies  this  principle  in  its  making. 
Illustration  No.  3   shows  another  bird  in  flight 
and  over  it  has  been  drawn  one  of  the  modern 
monoplanes.     In  this   case  the   oblique  position 
lies  forward  of  the  point  of  gravity  which  is  the 
exact  position  an  aeroplane  takes  when  making 
one  of  the  "glides."     The  modern  monoplane  is 
a    duplicate    of    this    species    of 
bird. 

We   have   no   example   in  the 
bird    family   of   the   modern   bi- 
plane,   but   in   the    insect   world 
we  find  a  splendid  one  in 
the    case    of    the    well 
known     horned     beetle. 


ers  of  the  beetle 
and  through  the 
rising  and  sinking 
of  this  heavy  fore- 
part the  insect  avi- 
ates upward  or 
downward  as  the 
case  may  be,  like  a 
biplane. 


The  Monoplane  Is  a 

Duplicate  of  This 

Species  of  Bird. 


LOOKS  RATHER  UNSAFE  TO  LEAVE  THEM   TOGETHER. 
Pigeons  and  rabbits  temporarily  free  from  danger  in  the  case  of  a  hawk.    The  impulse  to  kill,  however. 
^  may  return  at  any  moment. 
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WHO  WALKS 
MAY  READ 


•yilE  latest  device 
■'•  for  advertising^ 
by  electricity  is  a 
sign  projector 
which  operates  on 
the   principle   of   a 

stereopticon  and  throws  an  advertising- 
device  from  a  height  u])on  the  sidewalk. 
It  consists  of  a  powerfnl  electric  light  in 
a  tube  of  about  two  and  a  half  inches  di- 
ameter, the  projecting  lenses,  a  focusing 

lens  and  a 
stencil  on 
which  is  cut 
any  desired 
lettering  or 
device. 

The  pro- 
jector may 
be  set  in  the 
show  win- 
dow a  n  d 
tilted  at  an 
angle  to 
throw  the  advertising  on  the  sidewalk 
in  front  of  the  store.  The  expense 
of  operating  is  very  slight,  about  one 
cent  an  hour  and  110  volts  is  all  the 
power  required. 

Being  novel  and  somewhat  mysterious 
to  the  man  on  the  street,  the  signs  always 
attract  a  great  deal  of  attention. 


Stkncilof  Light  Thrown  on  Sidf.walk  for 
Advertising  Purposes. 


Auto  Spf.cially  Equipped  for 

Hunting  in  the  Maine 

Woods. 


gloom,  so  that  the 
mouth  smiles  or 
draws  down  as  the 
different  lights  are 
flashed.  AH  the 
lines  of  the  face 
are  changed,  so  of 
course  they  must 
be  indicated  on  the 
framework,  which  therefore  presents  a 
rather  ambiguous  expression.  This  de- 
sign is  about  four  feet  high  and  is  all 
ready  for  the  elec- 
tric bulbs  of  vari- 
ous colors.  The  de- 
vice was  regarded 
as  being  a  very  in- 
genious one  and 
attracted  wide- 
spread  attention 
and  most  enthu- 
siastic praise  not 
only  from  the  hosts 
of  Shriners  them- 
selves but  from  all 
others  who  were 
present  to  witness 
the  spectacle  of  its 
illumination. 


Electric  Device  for 
Street  Ornamenta- 
tion AT  A  Shriner 
Festival. 


Si 
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THE  ELECTRIC  SHRINER 

HILE    we    all    take    delight    in   the 
beautiful  and 


ingenious  electric 
signs  that  brighten 
our  streets  by 
night,  yet  there  are 
few  of  us  who  have 
seen  the  foundation 
or  mechanism  of 
one  of  these  com- 
plicated devices. 
These  photographs 
show  the  frame- 
work of  a  design 
for  a  Shriner  cele- 
bration piece.  The 
face,  it  will  be  ob- 
served, has  two  ex- 
pressions,  joy   and 


The  Interior  of  the  Hunting  .'\uto.  Showing 
Provision  Made  for  Slefj-ing. 


ETHER  ROBBED  OF  ITS 
TERRORS 

"TTIIS   method   of  administering  anes- 
■*•    thetics,  invented  by  a  Toledo,  Ohio, 

surgeon,  seems  destined  to  rob  ether  of 

its  terrors. 

The  almost  universal  aversion  to  ether 
is  attributable  in 
]:)art  to  its  sicken- 
ing after  -  effects, 
and  in  part  to  the 
fact  that  folks  who 
have  been  anes- 
thetized with  ether 
sometimes  never 
w  a  k  e  u  p.  Dr. 
P}le's  machine 
(1  o  e  s  away  with 
both  ether-sickness 
and  with  the  dan- 
ger of  asphyxia 
that  goes  with  the 
use  of  this  anes- 
thetic in  the  old 
way.    For  the  fact 


Bagpipe  Played  in  Scotland  Before  America 

Was  Discovered. 

The  date  on  the  instrument  is  1409.    It  was  recently 

unearthed  by  a  citizen  of  Glasgow. 


is,  most  of  those  who  die  "on  the  table" 
under  the  influence  of  ether,  are  simply 
smothered  to  death. 

The    new    anesthetizer    consists    of    a 
glass  mixing-  globe,  divided  into  three  compart- 
ments by  pieces  of  gauze;  three  atomizers,  dis- 
charging into  the  mixing  chamber  ;  two  gas  bags, 
attached  to  gas  cylinders,  and  also  discharging 
into  the  chamber,  and  a  rubber  tube  and  face 
mask  leading  from  the  top  of  the 
glass  globe,  the  whole  being  mount- 
ed  on   a  tubular,   telescopic   stand. 
Two  of  the  atomizers  contain  ether  ; 
the    other,    chloroform,    for    emer- 
gencies.    One  of  the  bags  contains 
nitrous    oxide — laughing    gas — the 
other  oxygen.    There  is  a  valve  for 
the  admission  of  air  to  the  mixing 
chamber. 

This  is  the  way  the  apparatus 
is  used :  A  dash  of  perfume  is 
thrown  on  the  mask  before  it 
is  strapped  upon  the  patient's 
face.  This  pleasing  introduc- 
tion is  followed  by  the  odorless 
and  effective — but  prohibitively 
expensive  —  nitrous  oxide. 
Presently  the  patient  goes  to 
sleep;  the  precious  laughing  gas 

7.55 


is  cut  off  and  the  cheaper  ether  is  substi- 
tuted. The  operation  goes  .forward.  If 
the  patient  shows  signs  of  impending  col- 
lapse, the  ether  is  cut  off  and  pure 
oxygen  turned  on  till  the  patient  revives. 
After  the  operation  is  over  oxygen  is 
given  again  till  the  poison  of  the  ether 
is  driven  from  the  patient's  system.  He 
comes  to  himself  pink  and  warm,  instead 
of  blue  and  cold,  as  patients  are  wont  to 
do  under  the  old  sponge  method  of  ad- 
ministering anesthetics. 

Furthermore  he  comes  to  himself  at 
peace  with  his  stomach,  and  with  no 
inclination  to  heave  up  his  boots  and  his 
vitals.  In  this  happy  avoidance  of  the 
painful  vomiting  that  usually  follows  the 
use  of  ether,  lies  the  prime  merit  of  Dr. 
Pyle's  invention.  The  patient  thus  es- 
capes the  cumulative  horror  entailed  by 
piling  a  racking  disorder  of  the  stomach 
upon  the  shock  of  the  operation. 

It  is  only  the  other  day,  in  the  memory 
of  our  elders  at  least,  when  anesthetics 
were  unknown.  They  were  not  used  in 
our  great  Civil  War,  and  the  horrors  of 
the  surgeons'  hospital  tent  were  only 
surpassed  by  those  of  the  battlefield.  If 
the  terror  that  still  attends  some  features 
of   hospital   work   can   be   obviated,   Dr. 

Pyle     will     be^   doing     a     big 

thing. 


Anesthetizer  That  Robs  Ethkr  ok  Its  Terrors,  in  Use 
IN  a  Toledo  Hospital. 
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CROSS-BREEDING  TOBACCO 
PLANTS 

■yjT/  HEN  it  is  said  that  this  picture  rcp- 
resents  a  method  adopted  for  cross- 
breeding- tobacco  ]ilants,  a  person  ac- 
(|uaintefl  with  the  subject  would  be  Hkely 
to  object  that  the  plants  in  the  fore- 
ground are  not  tobacco  plants  at  all.  In 
this  idea,  however,  he  would  be  mistaken. 
They  really  are  tobacco  plants,  but  of  an 
odd  and  unfamiliar  variety  that  are  now 
being  tried  out  by  the  United  States 
Department  of  Agriculture. 

The  scene  is  on  the  government's  ex- 
j^erimental  farm  at  Arlington,  across  the 
Potomac  River  from  Washington.  All 
kinds  of  tobaccos  from  every  part  of  the 
world  have  been  assembled  there  for 
cultural  purposes,  and  are  being  cross- 
bred to  see  what  will  happen.  The  paper 
])ags  are  tied  over  the  plants,  after  the 
flowers  have  been  fertilized  with  pollen 
from  other  varieties  of  tobacco,  in  order 
to   prevent    access    to    them    by    strange 


Snakes  of  Steel. 
The  two  snaky  lookins  objects  are  steol  cuttings  or 
shavings  brought  forth  by  automatic  machinery.  Thi  y 
well  illustrate  the  tenacity  and  quality  of  the  modern 
types  of  high  grade  steel.  These  shavings  are  over  thirty 
feet  in  length. 


Protecting  Tobacco  Plants  from  Contact  With 
Undsisirable  Pollen. 


pollen,  such  as  might  be  carried  by 
insects  or  by  the  wind  or  by  any  other 
cause  that  might  intervene. 

NEW  TROLLEY  CAR  BRAKE 

r^  REAT  satisfaction  has  been  obtained 
^^  in  the  use  of  a  new  device,  known 
as  the  Freund  brake,  which  has  been  sub- 
jected to  many  exacting  tests.  The  brake 
may  be  used  either  as  a  self-tightening 
mechanical  power  brake,  a  hand-worked 
brake,  or  used  with  the  ordinary  mag- 
netic shoes  as  desired  with  equal  facility. 
The  mechanical  system  is  described  as  a 
self-winding  spring  brake.  There  is  a 
cross  shaft  with  gears  and  ratchets  to 
allow  the  momentum  of  the  car  to  auto- 
matically wind  up  the  spring.  One  con- 
spicuous feature  of  the  system  is  that 
although  the  brake  may  have  to  be  ap- 
plied just  after  the  car  has  started  and 
before  the  spring  has  had  sufficient  time 
to  wind  up  fully,  nevertheless  it  may  be 
brought  into  immediate  use  with  perfect 
success  as  has  been  demonstrated  in 
thorough  tests. 

The  system  has  the  salient  advantage 
of  being  applied  as  forcibly  as  desired, 
and   is   brought   into  service   merely   by 
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New  Trolley  Car  Brake. 

It  may  be  operated  by  power,  by  hand,  or  by  ordinary 

magnetic  shoes. 


moving  a  lever.  Similarly  the  brakes  at 
both  ends  may  be  applied  from  either  end 
of  the  platform  to  bring  the  car  to  a 
stop. 

The  magnetic  brake  equipped  with  an 
attachment  for  applying  it  by  hand  is  the 
latest  development  of  the  idea.  This_  is 
an  ordinary  mechanical  track  brake  which 
slows  down  the  car  by  friction  with  the 
track. 

Although  originally  only  intended  for 
controlling  magnetic  brake  shoes  _  me- 
chanically, this  device  has  proved  itself 
to  be  a  highly  efficient  hand  brake,  and  a 
quick-acting'  self-tightening  mechanical 
power  brake.  It  can  be  worked  with  cast 
iron,  wood,  or  mixed  blocks,  with  equal 
facility,  and  the  change  from  one  type  to 
the  other  can  be  effected  within  a  couple 
of  minutes.  The  motorman's  work  has 
been  reduced  to  the  minimum  by  no  more 


than  the  interposition  of  the  "tumbler" 
between  the  depression  links  and  the 
shoes  of  an  ordinary  track  brake.  As 
this  brake  occupies  the  motorman's  hand 
only  for  an  instant,  he  can  attend  so 
quickly  to  the  wheel-brake  that  very 
strong  braking  effects  can  be  obtained. 
For  down-hill  coasting  the  drag  action  is 
highly  efficient,  and  the  mechanical  appli- 
cation can  take  place  either  before  or 
after  the  magnetic  application.  Should 
the  magnetic  brake  fail  unexpectedly  at 
any  moment,  the  motorman  is  in  no 
danger,  for  he  can  use  the  "tumbler"  with 
the  positive  certainty  of  checking  the  run- 
away vehicle.  The  demonstrations  car- 
ried' out  before  the  Tramway  Yorkshire 
Congress  were  so  successful  that  the 
Yorkshire  Tramways  decided  to  equip 
twelve  of  their  vehicles  therewith  at 
once,  as  the  most  efficient  and  reliable 
means  yet  devised  for  preventing  a 
vehicle's  getting  out  of  the  control  of 
its  operator. 


Cover  That  Will  Fit  Nearly  Any  Dish. 
The  cross  section  view  shows  how  the  device  is  made. 


THE  CONTENTS  OF  THESE  DISHES  ARE  PROTECTED  BY   A  COVER  THAT  FITS  EVERY 
ONE  OF  THEM   INDISCRIMINATELY. 
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